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POWER PLANT OF THE NEW YORK STOCK EXCHANGE 


A Plant in which Heating and Ventilating are the Important Factors 


There are many famous buildings in New York City, but the 

one to which every financier throughout the world turns his 
eye each day, and the one building which a stranger to New 
York City rarely misses is the Stock Exchange building. 
While the new building is one of the architectural features of 
the city, it is not that alone which makes it attractive, but every- 
body wishes to see the game of millions being played upon the 
trading floor, where the nod of the head or the shake of a finger 
changes a few million dollars from one pocket to another. 
While the brokers on the floor are merely the instruments 
which the captains of high finance use to accomplish their ends, 
yet to the popular mind the noise and confusion incident to a 
busy day on the floor are very much more realistic than the 
inner mahogany office of the multi-millionaires, among whom 
the real game is being played. 

The building is located on Broad, New and Wall Streets and 
consists of fourteen stories from the cellar upward. The cellar 
is three stories underground, next to which comes sub-base- 
ment No. 2, sub-basement No. 1 and basement, the latter being 
only partly below the street level. The board room floor is 
immediately above this and is 86 feet in height. There is a 
gallery for visitors and four mezzanine floors. Above these 
floors are the bond and club-room floors and several other 
floors used for minor purposes. 

The mechanical plant is located in the cellar, the boiler 
room and engine room being partitioned off from the rest of 
the cellar. At one end of the boiler room there is a 150-ton 
coal bunker which receives its coal from chutes from the 
street level. Next to the boiler room is the engine room whose 
floor level is 5 feet higher than the rest of the cellar, thus 
allowing room for steam, exhaust and other pipes underneath. 
The elevator pumps are set along the boiler room wall and 
the house and fire pumps, the water filters, the sewage lifts, 
the auxiliary electric generating unit and the tanks and com- 
pressor for pneumatic tube service are distributed between 
boiler room and ventilating apparatus. The ventilation and 
refrigeration apparatus take up the remaining large part of 
the cellar. 

The boiler plant consists of four Babcock and Wilcox water- 
tube boilers, averaging 200 horse power each. They are hand 
fired with pea coal, the coal being brought from the coal 











bunker in narrow-gauge cars. Steam at an average working 
pressure of 125 pounds is taken from the front end of the 
boiler drums of each boiler and is carried horizontally across 
the firing space to a 12-inch header. These pipes between 
boilers and header are equipped with two valves, one at the 
boiler and one at the header. The header is also equipped with 
a valve which divides it into two parts. 

From the 12-inch header, one 10-inch line goes to the engine 
room, an 8-inch line supplies the reducing valves for the low 








Boiler Room in New York Stock Exchange Building 


pressure systems, used for both heating and cooking purposes, 
and a 6-inch main supplies the pumps. From the other end 
of the header, a 6-inch main is also run to the pump line, so the 
pumps are assured of a double supply of steam. The pump 
main also supplies an auxiliary generating unit in case of any 
accident to the engine room system. This unit is only large 
enough to operate the ventilating fan motors and a moderate 
amount of lighting such as is required after regular hours or 
during Sundays. The steam in going from the boilers to the 
engines passes through two separators, one of the Potter 
mesh type being placed in each steam drum of the boiler and 
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a large Stratton receiver separator 36 in. in diameter and 914 
feet high being placed on the main line. 

The engine room, which is floored with small dark-red tiles, 
contains three direct connected units, two of 250 kilowatts 
and one of 150 kilowatts capacity. The engines are Ball and 
Wood tandem compound, the larger engines being 18” and 31” 
by 18” and the smaller engine 13” and 26” by 13”, the speed of 
the larger engines being 175 revolutions, while the smaller 
engine runs at 225 revolutions per minute. The engines run 
non-condensing, the exhaust steam being used for heating in 
winter and for refrigerating purposes in summer. The gen- 
erators are of the General Electric multipolar type and run at 
240 volts, which voltage is desirable for the large number of 
motors throughout the building. In connection with the gen- 
erators which carry the heavy day load, there is a storage bat- 
tery set installed which is used to carry the lighter loads dur- 
ing afternoon and at night. The batteries are of the Electric 
Storage Battery type and are of 800 amperes hour capacity. 
A Western Electric 15 horse power motor-generator set is 
used for charging. 

The switchboard is situated close to the generators and con- 
sists of the usual equipment of voltmeters, ammeters and watt- 
meters. There is also an extensive gauge board in the engine 
room with a gauge for each boiler, gauges for the pressure on 
the lines of the humidifier coils for ventilating system, gauges 
on lines to kitchen, for refrigerating system and heating sys- 
tem. The oil pressure system for lubricating the engine is 
also installed in the engine room. The system consists of four 
small pumps, two being used as duplicates. One pump con- 
nects to the cylinder oil pressure tank overhead and maintains 
the pressure at 160 pounds, while the other pump keeps the 
engine oil under a pressure of 100 pounds per square inch. 











Brine Pumps in New York Stock Exchange Building 


All the pumps for elevator service, feed and return pumps, 
house pumps, fire pump, blow-off and drip pumps, air com- 
pressors and sewage ejectors are located in the pump room. 
The main pumps for the Otis hydraulic elevator system are 
of the Worthington type, 14 x 20x 11 x I§ inches in size and 
automatically maintain a pressure of 150 pounds on the pres- 
sure tank. There are six locomotive type Westinghouse air 
compressors installed, some of which are used to supply air 





to the pressure tanks, while the others are used to supply the 
sewage ejectors, which are of the Schone type. The hous 
pump is of the Blake type, 8 x 12 x 17x Io inches and the un 
derwriters’ fire pump, 12 x 6x 12 inches completes the collec 
tion of large pumps. All the city water used is passed throug! 
two filters, which are also located in the pump room. 

An important part of this plant is the refrigerating system, 











Elevator Pumps in New York Stock Exchange Building 


which is located at one end of the mechanical plant in the 
cellar and is extended through both the cellar and sub-base- 
ment No. 2. It is used not only for making ice and for cooling 
the drinking water and for cold storage boxes used in the 
kitchen and dining rooms, but the utilization of the cold for 
cooling and extracting moisture from the fresh air during 
summer weather is said to be the largest installation of its 
class in existence. The ammonia absorption system is used 
throughout, there being three 150 ton machines installed, al- 
most wholly used for cooling the air for ventilation. The 
machines and equipment throughout were installed by the Car- 
bondale Machine Co. Each machine includes a horizontal gen- 
erator 52 inches inside diameter and 18 feet long, containing 
1300 square feet in twelve coils of 2-inch extra heavy steam 
pipe, together with an analyzer and an exchanger superposed 
on it, the analyzer being 39 inches inside diameter and 12 feet 
high and containing 16 trays, and the exchanger being 36 
inches inside and 10 feet high containing goo square feet of 
extra heavy pipe coil surface. 

The overhead rectifier for each machine consists of three 
coils of 3-inch extra heavy pipe encased in an open-top tank. 
The two condensers are each 44 inches inside diameter and 10 
feet high, containing 1350 square feet of surface in extra heavy 
pipe coils. The brine cooler for each set is 52 inches diameter 
and 11 feet high, containing 1800 square feet of pipe coil sur- 
face and the two absorbers are each 44 inches in diameter and 
11 feet high, containing 1350 square feet of pipe coil surface. 

There are three 16 x 7 x 16 inches direct acting single steam 
actuated ammonia pumps, one for each refrigerating machine, 
and two main duplex brine circulating pumps of the Blake 
pattern 14x 12x12 inches and one auxiliary brine pump 
10x 7x12 inches in size. The pressure of water from the 
city mains forces itself through the condensers and absorbers, 
after which it flows into a 1200 gallon closed waste or storage 
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tank, and from this tank it is lifted by a 16x 12x10 inch 
steam pump to an attic tank for lavatory purposes, any excess 
of water going to the sewer. 

The principal use of the refrigerating system as before men- 
tioned is for the purpose of cooling the hot New York air so 
that the brokers are always surrounded with an atmosphere in 
summer which allows their feelings to be unruffled from that 
source. Altogether, 440,000 cubic feet of room space is cooled 
in the building together with the 1,200,000 cubic feet of space 
in the board room. There is 11,000 square feet of exposed 
glass in this room and 19,000 square feet of exposed wall sur- 
face, but notwithstanding these facts, the temperature can be 
maintained 10 to 14 degrees below that of the surrounding air 
in the hottest weather with an average humidity below 55 
per cent. 

To perform this cooling, two stacks of coils are used, made 
up of 14-inch galvanized iron pipe. One stack contains 10,000 
linear feet of pipe and supplies the lower floors, while the larger 
stack contains 20,000 linear feet or 8700 square feet and sup- 
plies the board room. The brine is passed through the cool- 
ing coils only long enough to get the rooms to the desired tem- 
perature during the working day, which is from to A. M. to 
3 P. M., the frost which collects on the outside of the coils 
during operation being melted and supplying the air with 
the proper cooling, large drip tanks being used to catch the 
water. 

The drinking water is cooled from the return brine from 
the cold storage boxes located on top floors, the brine being 
circulated in 114-inch coils in a galvanized iron cooling tank. 
The system is designed to cool and filter 400 gallons of water 
from 80° to 35° per hour. A Loomis-Manning filter is used 
and a 6x 4x6 inch pump serves to deliver the water to dif- 
ferent faucets through galvanized iron mains. 

The heating and ventilation system are also designed with 
great care and ingenuity. The heating is accomplished almost 
entirely by direct radiation, the fan equipment being used prin- 
cipally for supplying tempered air for ventilation. Exhaust 
steam from the generator engines and auxiliaries is used for 
the heating. The 12-inch exhaust main from the generator 
engines is joined by an 8-inch main from the auxiliaries and 
they both lead into a pipe 14 inches in diameter, which leads 
into a muffler tank and feed water heater. Beyond the heater, 
the pipe continued full size to the distributing drum with a 
12-inch branch with a Kiely back-pressure valve opening into 
the free exhaust riser to the atmosphere. The muffler tank is 
48 inches in diameter and 7 feet high and is located at one 
end of the boiler room. It is of the Potter type with 24 gal- 
vanized wire discs to serve as an oil separator. The feed 
water heater is of the Berryman vertical pattern, furnished by 
I. B. Davis & Son, of Hartford, Conn. 

The distributing heating drum is of cast-iron, 14 inches in 
diameter. To one end is brought the 14-inch exhaust connec- 
tion and to the other end a 6-inch live steam connection. The 
drum has a series of openings at the top which supply the 
heating mains. To one of the top openings, however, is con- 
nected a Kiely reducing valve which supplies the auxiliary 
live steam, the 6-inch line being used as an emergency. Three 
steam lines, two of 7-inch and one of 8-inch diameter lead 
from the distributing drum and are taken to the three groups 
of tempering coils of the ventilating system, and one 8-inch 


line is used for direct heating. There are about 8000 square 
feet of tempering coil surface and about 13,000 square feet of 
direct radiation. 

The condensation from the tempering coils is handled by 
three 714, x4%x6 inch Blake duplex pumps controlled by 
Kieley pump governors. Three other pumps of the same size, 
similarly controlled, are used for the high-pressure drips and 
direct radiation system. One of the pumps handles the con- 
densation collected in the high-pressure drip tank, while the 
other two act as boiler feed pumps with the suction connected 
to the system of direct radiation return pipes. All the six 
pumps connected to the heating system are arranged to de- 
liver water to the boiler feed mains. Make-up water is re- 
ceived from the city mains and passed through coils for cool- 




















Interior of the New York Stock Exchange 


ing the contents of the blow-off and low-pressure drip tanks, 
the latter receiving greasy water which must be cooled before 
it is pumped into the sewer. 

The circulation of the air through the building is main- 
tained by eight centrifugal fans and three disc fans. The air 
is supplied under a slight plenum and is exhausted by me- 
chanical means which are designed so that a positive outflow 
of air may take place from the spaces requiring ventilation 
without creating a tendency for an inflow of cold air from the 
exterior. The system is divided into independent ventilating 
sections, the board room, the rented floors below the board 
room, the mechanical plant, the upper rooms and the kitchen, 
each being controlled separately. For the cellar system there 
is a 15 horse power fresh air fan and two 14 horse power ex- 
haust air fans; for the lower floor system, there is one 20 
horse power fresh air fan and one 20 horse power exhaust fan ; 
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for the board room there is one 24 horse power fresh air fan 
and also two 15 horse power exhaust fans; for the upper 
rooms there is one 20 horse power fresh air fan; for the 
kitchen there is a 5 horse power disc fan; for the air filter 
cleaner there is a 4 horse power fan and for the storage battery 
room there is a small exhaust fan. 

All the fresh air fans, with the exception of the small disc 


broom loosen the particles of dust from the cheese-cloth and 
it is discharged out of doors. 

Each of the tempering coils is controlled by a pair of ther- 
mostats, one fixed in the cold air duct and controlling two sec- 
tions of the heating coils first encountered by the cold air and 
the other in the hot air duct which controls the remaining sec- 
tions of the heating coils. Each tempering chamber is pro- 
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Plan of Machinery in Cellar of the New York Stock Exchange Building 


fan for the kitchen, are located in the cellar, the fresh air 
being obtained from a large downtake dropping from roof to 
cellar. All the fans draw their supply from a common air 
chamber which is equipped with an air filter. The air filters 
are of the cheese-cloth type set in frames in a zig-zag fashion. 
The are of the filter is so designed thatthe velocity of air 
through it should not greatly exceed 14 foot a second. About 
50 filter frames are taken out each day for cleaning, there be- 
ing 600 in all, so that the entire filter is cleaned in a period of 
two weeks. For cleaning the filter sections, a special fan is 
installed. The suction of the fan and the application of a 


vided with a moistening pan for maintaining the air, under 
automatic control of a humidostat at the desired degree of 
humidity. The pans are placed on the warm side of the tem- 
pering coil and are furnished with submerged steam pipe coils 
to set up evaporation. They are also supplied with an auto- 
matic water feed valve for keeping the coils submerged. The 
humidostat controls the steam coil supply by means of a dia- 
phragm valve taking air from the temperature regulating sys- 
tem. 

An interesting feature in connection with this plant is the 
pneumatic tube system. It is very important that the service 
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afforded by the exchange to the different telegraph and cable 
companies shall be identical, so that no company shall receive 
a quotation a fraction of a second before the others. This 
makes it imperative that the messages sent from the main tube 
station must remain in the tubes the same length of time re- 
gardless of the length of tube, so that two messages sent at 
the same time to different parts of the building will be re- 
ceived the same time. There are 97 lines of tubes and the 


traveling time adapted for all the tubes is 4 seconds. The com- 
pressed air is furnished at 30 pounds from an automatically- 
operated duplex Ingersoll-Sergeant air compressor drawing 
air from the fresh air supply intakes. It delivers the air into a 
pair of large storage tanks from which in turn the tubes are 


supplied. Foster reducing valves are fitted to each end of each 
tube and the pressure of each is regulated to make the time 
of transit of the carrier traveling the tube 4 seconds. 

The cellar of the building being so far below the surface of 
the ground contains numerous sump pits which must be con- 
stantly emptied by sump pumps. In the early operation of 
these pumps, great difficulty was encountered, owing to the 
salty condition of the water, and various chemical means were 
used without success. It was finally overcome by admitting 
fresh water into the sump pits, thus reducing the saturated 
condition of the water. Mr. John H. Dally is the chief en- 
gineer of this very intricate plant and he has had to solve many 
such problems during the operation of the plant. 
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SOME REASONS WHY STEAM PUMPS FAIL TO OPERATE 


Practical Kinks in Reference Thereto 
By Wm. KAVANAGH. 


Steam pumps fail to operate under any or all of the follow- 
ing conditions: 

1. Steam valves being lifted from their seats. 

2. The seats of the suction or discharge valves being broken. 

3. Valve bolts broken or stripped. 

4. Valves breaking from excessive use or being allowed to 
wear too thin to withstand the normal working pressure. 

5. Plunger packing too tight or stuffing boxes screwed up 
too hard. 

6. Plunger packing lost or worn away. 

7. Plunger followers becoming loose and falling off the rod. 

8. When the holes in the valve discs are too large for the 
holding down bolts or the springs are compressed too tightly. 

g. Excessive air leakage in suction or stoppage in suction or 
discharge ports or pipes. 

10. When foreign matter becomes lodged beneath suction or 
discharge valves. 

In the above conditions, the breaking of the valve rods, 
piston rods or pump arms, loss of water, or steam packing 
rings becoming loose or broken have not been considered. 

Steam valves lift from their seat under the following con- 
ditions : 

1. If the throttle valve is suddenly opened. 

2. If the steam cylinder contains water when piston com- 
mences to move, the pressure exerted by the water is liable 
to cause the valve or valves to become dislodged from their 
proper position. , 


3. If the pump exhaust is connected to a heating or other 


system, the back pressure is likely to be exerted through the 
exhaust port and lift the valves. 

The seats of the water valves may become loose for the fol- 
lowing reasons: 

1. By being stripped of their threads because they were not 
properly screwed up, thereby permitting the seat to move 
at each stroke of the pump, thus allowing the seat to unscrew 
or wear away the threads. 

2. By changing from hot to cold water or the reverse. 

Composition valve discs when worn will break across their 
diameter in almost every case, especially if the pump is 


changed from hot to cold water or the reverse; also if the 
pump be allowed to run too fast or the pressure against which 
the pump is working is excessive. 

Whenever the plungers are packed too tight we will be 
quickly informed of this trouble, because the pump will either 
refuse to move or if it moves, the motion will be slow and labor- 
ious. For this reason, when packing plungers, care should 
be taken to move the plungers before putting on the cylinder 
heads. Should the stuffing boxes be packed too tight, the same 
result will be obtained but, of course, the glands can be loosened 
or a ring of packing taken out, which will materially assist 
in lessening friction and obtaining a free moving piston rod. 

When screwing up the glands, it should be done so that they 
will be square; if not, the rods will be worn flat on one side, 
and when this occurs it will be impossible to pack the stuffing 
boxes and keep them tight. Sometimes the plungers may be 
packed with considerable care and an apparently good job 
done, but for some reason the packing lets go after a few 
days’ wear, after which we must pack again. When this hap- 
pens, in all probability a portion of the packing will be found 
beneath the suction or discharge valves and in some cases the 
packing will find its way into the boilers. If the pump is of 
the duplex type, the side that loses its packing will have a 
quick, jerky motion, which is a good indication that the pack- 
ing is gone. Quick motion of the piston rod will also occur 
from the valve seat becoming loose or from a broken disc and 
also if foreign matter becomes lodged beneath the disc. After 
the plungers are packed and the followers are screwed on, 
the nuts on the end of the piston rod should be carefully ex- 
amined for tightness, which will insure the follower from be- 
coming loose. 

By screwing down the springs too tightly, the valves will 
be prevented from lifting their proper height, thus preventing 
the pump from getting a full supply of water. In like manner, 
if the valve discs are small for their seats or the holes for the 
holding down bolts are too large, the pump will have to run 
rather fast to supply the necessary amount of water. The 
pump will also race or run too fast if the valves become broken 
or be lifted from their seats. 
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The remarks made in the opening paragraph of an article 
on “Steam Pipe Supports,” by James E. Noble, published in a 
very recent issue of this journal, are, unfortunately, more fact 
than fiction. It is regrettably true that there have been numer- 
ous instances in which steam piping has been put up in a slip- 
shod and unmechanical manner, in the hope, and with the as- 
surance, that the grosser faults and troubles would not mani- 
fest themselves until the system had passed from the hands 
of the fitters to those of the engineers. 

The reason for this state of affairs is not difficult to find. 
There was a time, not a great while ago, when the steam piping 
of a plant was looked upon as a minor matter. The engines 
and the boilers being located, anything in the way of an ar- 
rangement that would carry the steam from the latter to the 
former, without unusual leakage or losses, was considered suf- 


ficient. And so it happened that no particularly large amount 
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Fig. 1. 


of brains or energy was wasted in working out the plans of 
the piping system. 

Nowadays, all this is changed. The experience of years has 
proved that certain ways are good and that certain other ways 
are unqualifiedly bad, with the result that infinitely more study 
and care are devoted to the arrangement and supporting of 
steam mains and branch pipes than heretofore. The fact that 
steam pressures have increased rapidly during recent years 
has had a great deal to do with the increased precautions taken 
to insure reliable and safe systems of piping; for high-pres- 
sure steam is a thing to be feared when once it manages to 
escape control. 

The author of the article referred to described a consider- 
able number of methods of supporting steam pipes, both over- 
head and underground. The greater number of these, how- 
ever, are applicable to small pipes, rather than to large mains. 
For the latter, special forms of support are necessary. 

In the construction of any form of pipe support, two points 
must be kept clearly in mind. First, the support must be 
strong enough to bear its share of the weight of the pipe and 





STEAM PIPE SUPPORTS 


Methods Particularly Adapted to Large Sized Pipes 
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its fittings; and secondly, it should not bind the pipe in such 
a way as to greatly hinder, or prevent, the longitudinal move- 
ment due to expansion, or, perhaps, some lateral motion due 


to expansion in branch pipes. 
Many power plants are arranged so that the engine and 



































Fig. 2. 





boiler rooms lie side by side, separated by a brick firewall. It 
is customary to carry the steam header along this wall, on the 
boiler room side, the feed pipes to the engines passing through 
suitable openings in the wall. In such cases, the main steam 
pipe, or header, is supported on brackets, which are fixed to 
Fig. 1 shows one form of bracket used in this 








the wall. 
manner. 

The bracket proper, shown at a, is of cast-iron, and is held 
to the wall by four bolts which pass through the wall and are 
fitted with large cast-iron washers on the opposite side, so as 
to distribute the pull of the bolts over a greater area. The 
holes in the bracket, through which these bolts pass, are made 
oblong, so that the bracket may be adjusted, in a vertical di- 
rection, in order to properly align the steam pipe. 

The pipe, shown in section at b, is carried upon a cast-iron 
roller which turns upon a pin fixed in the frame c. This frame 
c rests upon two wedges, d and e, which may be moved side- 
wise by means of the setscrews f and g, thereby raising the 

























































Fig. 3. Fig. 4. 
frame c and the roller. Furthermore, the holes in the top of 
the bracket are made oblong, so that the frame c may have 
some means of adjustment. The result is that the entire ar- 
rangement can be so shifted as to carry the pipe in the proper 
line without subjecting it to any unnecessary bending stresses. 
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leaves the pipe free from binding. 


Sometimes, instead of causing the roller to rotate on a fixed 
pin, the arrangement shown in Fig. 2 is used. Here the jour- 
nals a, a are a part of the roller, and are carried ‘on long, flat 


bearings b. Movement of the pipe in the direction of its 
length simply rolls the roller along the flat bearing b. 

In case a pipe is to be supported at some distance from any 
wall, and it is desired to carry it from beneath rather than by 
suspension from above, pillars may be used. A form of pillar 
support is shown in Fig. 3. It consists of a cast-iron column 
a, with a flared base, the latter being bolted to the floor, thus 
insuring stability. At the upper end is a yoke b, carrying a 
roller c on which the pipe rests. The stem of the yoke is 
threaded, and extends through a nut d into the hollow pillar. 
Adjustment as to height is secured by turning the nut d, and 
the rotation of the roller prevents the column from being 
tilted over when expansion occurs in the pipe. 

It is common, in a great many steam plants, to suspend pipe 
lines from overhead girders or roof trusses by means of long 
rods with loops or rings at their lower ends. A form of pipe 
hanger of this kind, adapted to fastening to an I-beam, is shown 
in Fig. 4. 











Fig. 5. Fig. 6. 


Two clips, a and b, forged to fit the curves of the I-beam, 
are connected by a bolt c, which also serves as a pin to which 
the suspension rod is attached. This rod is in two parts, d and 
e, connected by a turn buckle f, each part ending in an eye. 
To the eye in the lower half e is attached the ring g which en- 
circles the pipe. The turn buckle, having both right- and left- 
hand threads, affords the requisite means of adjusting the 
height of the pipe, within reasonable limits, while the length 
of the suspension rod, and its flexibility, allow the pipe to ac- 
commodate itself to the stresses set up by expansion. 

Sometimes it is desired to suspend the pipe by means of 
rods from wall brackets. An arrangement of this kind is illus- 
trated in Fig. 5. The hole in the end of the bracket, through 
which the suspension rod passes, is oblong, as shown, so that 
the pipe may be hung in a straight line, even though there are 
irregularities in the wall, or slight differences in the dimensions 
of the brackets. 

It will be observed that this bracket has a projecting lug at 
a, which is set into the wall. The purpose of this lug is to 
take the entire weight of the pipe section, thus relieving the 
bolts of any shearing stress, their sole purpose being to hold 
the bracket against the wall and to resist the bending moment 
due to the pipe weight. 





The pipe being anchored at the middle or at one end, any 
expansive movement simply causes the roller to turn, and thus 





A form of hanger quite similar to this one, but adapted to 
the support of two lines of pipe from a single bracket, is illus- 
trated in Fig. 6. The rods a and b should not be less than two 
feet in length, otherwise any considerable movement of the 
pipe, longitudinally, will have a tendency to cause a rising at 
the point of suspension because of the small radius of the are 
through which the rods swing. 

Still another method of allowing free movement of a pipe is 
to use a device like that shown in Fig. 7. The pipe rests upon 
a hollowed casting a, whose base is a flat plate. This may 
move with the pipe. The stationary portion of the support is 
another casting formed into a shallow box b, with a flat bot- 
tom. Between the plate and the box are a number of balls, 
which roll easily and thus allow free movement of the main. 

In designing the holding bolts and the suspension rods for 
the hangers previously shown, there are no difficult calcula- 
tions. Take, for example, the bolts for a bracket, as shown 
in Fig. 8. The distance from the top row of bolts to the bot- 
tom of the bracket is d inches; the horizontal distance from 
the centre of the pipe to the wall is s inches; and the weight 
of pipe, fittings, covering, etc., carried by the bracket is w 
pounds. Assuming that there are two bolts at the upper end 
of the bracket, the total pull on each is ws + 2d. 
each must be of sufficient size to withstand this stress, using 


Hence, 














Fig. 7. Fig. 8. 





a factor of safety of five. The lower bolts do not have much 
effect in resisting the bending, and they serve mainly to hold 
the bracket tightly to the wall at the lower end. 

In the case of a suspension rod, the total pull many readily 
be calculated, since it is equal to the weight of that portion of 
the pipe, pipe covering, valves, etc., carried by the rod. In case 
a double line is hung, as in Fig. 6, the upper rod must be 
strong enough to sustain both lines. Knowing the load on a 
rod or bolt, its diameter is found by using the formula 
d= 1.13 VV w +f, in which d is the diameter of the bolt or 
rod at the root of the threads; w is the load in pounds; and f 
is the safe stress in the material per square inch. Having 
found d, reference to a table of standard bolt sizes will quickly 
show the size of rod required. 
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Slating for boiler and engine house roofs is usually laid so 
that the third slate laps the first slate by three inches. To 
compute the number of slates of a given size required to 
cover a roof, subtract 3 inches from the length of the slate, 
multiply the remainder by the width of the slate and divide by 
two; the result is the number of square inches covered per 
slate. Divide the area of the roof in square inches by the 
area covered by each slate and the result will be the number of 
slates required. 
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When Niagara Falls were harnessed only a few years ago, 
and the electric power conducted to Buffalo, twenty-three 
miles away, it was a question among engineers which achieve- 
ment deserved the greater credit—the utilization of the waste 
energy of the falls, or the successful transmission of the elec- 
trical power for commercial purposes to such a distant market. 


In the enthusiasm of the moment, some newspapers predicted . 


that in time the power of Niagara would reach New York City, 
and the electric energy generated at the falls would turn all 
the car wheels and factory machinery within a radius of five 
hundred miles; but the electrical engineers scouted any such 
absurd idea, for they realized the great cost and difficulties. 
of sending an electric current over thirty or fifty miles of 
wire in quantities sufficient to be of commercial use. 

The practical limit of electrical transmission appeared to be 
within sight when Buffalo was supplied with electrical energy 
from Niagara, and the engineers who had finally tamed a part 
of the stubborn waters of the great falls proceeded to build up 
groups of electrical industries within a few miles of their 
power houses to use the energy they developed. The extension 
of their wires to more distant markets did not concern them, 
and working on this assumption, long-distance transmission of 
electrical energy received no further encouragement at the falls. 

But there were other parts of the country which had no 
Niagara, but which sorely needed current in large quantities 
for solving perplexing industrial problems. There were water- 
falls and high streams and rivers whose head indicated ideal 
conditions for power development. But strangely enough, 
nature had located most of these ideal sites for power houses 
so far from great industrial centres that their usefulness seemed 
somewhat uncertain. If the industries had to go to the water- 
falls and mountain streams, electrical development from hy- 
draulic power had a very limited field. We could not abandon 
our great coast cities and manufacturing towns and move 
inland simply to secure cheaper electrical energy. There was 
only one other alternative. If the mountain would not come 
to Mahomet, Mahomet would have to go to the mountain. 

This was the problem facing the engineers in many parts 
of the country. On the Pacific Coast, in particular, it was a 
perplexing question. Coal was scarce and high-priced, and the 
cost of power production was almost prohibitive on a large 
scale. It is true that when oil was discovered in large quan- 
tities, the question of generating steam power was simplified 
somewhat; but by this time the electrical engineers had al- 
ready gone to the mountain streams for hydraulic power, 
which was destined to revolutionize industrial conditions on 
the Pacific Coast. 

The mountains skirting the Pacific Coast are from 50 to 200 
miles back from the ocean, and among their summits are nu- 
merous small but powerful streams of water that flow west- 
ward. Their great altitude makes them of special value for 
hydraulic power. Some of them rise two thousand feet above 
the sea level, and fall in sparkling cascades down steep declivi- 
ties. Others seek the ocean by a series of sharp declines which 
make their waters bubble and boil in torrents. The question 





Long-Distance Transmission of Electrical Power 


By Georce E. WALSH. 


of harnessing these turbulent mountain streams and conducting 
electrical power from them to the coast cities has been so satis- 
factorily solved in the past few years that in no other part of 
the world are there rivals. San Francisco, Los Angeles, 
Spokane and other Pacific Coast cities are today drawing their 
power from the mountains over the longest-distance trans- 
mission lines in the country. Even Niagara’s achievements 
are, in a manner, dwarfed by the success of these younger 
power companies of the Pacific Coast. 

We first heard of the achievements of the 83-mile trans- 
mission line to Los Angeles. Far up in the Nevada Mountains 
were Santa Ana River and Mill Creek, two rather insignificant 
streams that flowed toward the ocean. There seemed to be no 
earthly value to these streams perched so high up among the 
mountains and so far from civilization and all industrial cen- 
tres; but their fall of water was so great that enormous hy- 
draulic power could be developed from them. The harnessing 
of these two streams was undertaken only after the engineers 
had made plans for conducting the power to the coast. At 
the foot of Mill Creek a power house was constructed so that 
the water flowing down the flume had a fall of nearly 2000 
feet, each cubic foot generating thereby 214 horse power per 
second. 

To increase the efficiency of the line, two other power houses 
were constructed on Mill Creek, and two on the Santa Ana 
River and connected in multiple to send 40,000 volts across 
the country to Los Angeles. When this powerful current was 
introduced into Los Angeles there was great rejoicing and 
prediction of a great future for the city. Houses and streets 
were lighted by the power of the inland streams, and the wheels 
of factories and street railways were run by the same agency. 
It was the longest transmission of electricity in large current 
for commercial purposes in the world, and it heralded the be- 
ginning of a new era of electrical revolution. 

If the current could be sent over 83 miles of country, why 
not extend it indefinitely? This question immediately received 
answer by a number of other electrical companies on the Pacific 
Coast and elsewhere. Hundred-mile transmission lines have 
been put into operation in the past two years by three dif- 
ferent American companies, while two Canadian companies 
have constructed lines of 93 miles each. 

The Kern River Transmission Company essayed to build a 
line to send 10,000 horse power over one hundred miles, work- 
ing at a voltage of 45,000 at the power house. In time it was 
proposed to increase the voltage to 50,000, and the length of 
the line to 125 miles. The completion of this line further em- 
phasizes the possibilities of sending heavy voltages over wires 
specially prepared for the purpose. A sixteen-mile line was 
constructed, and experiments made in sending 80,000 volts 
over the wires. It was found that 65,000 volts could be sent 

without giving any difficulty or trouble whatever. As the final 
limit of long-distance transmission of electrical current must 
depend upon the amount of voltage that can be developed at 
the power house and sent over the lines without destroying 
them, this experiment proved most profitable and satisfactory. 
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The experiments of the Pacific Light and Power Company 
with their 80,000-volt Kern River line has thus opened the 
way for the commercial development of many streams located 
long distances from towns and cities, and the ultimate end will 
make revolutionizing changes in many parts of the country. 
The completion of the 110-mile transmission line of the 
Spokane Water Power Company, last year, corroborated the 
impression that the limits of sending electricity commercially 
long distances were far from being reached. The power house 
at the foot of the falls in the Spokane River develops 60,000 
volts, and sends the power to the city of Spokane, the line 
being approximately 110 miles to the furthest power user. 
The power is sent over three lines, each receiving at the 
power house about 20,000 volts. There are six substations 
equipped with water-cooled transformers which can step the 
voltage down from 60,000 to 4000 volts. The power is used 
not only by consumers in the city of Spokane, but by mining 
companies all along the route. At the Standard and Hecla 
mines four three-hundred horse power electric induction motors 
drive compressors, hoists and mining machinery. The con- 
struction of the long-distance line has completely transformed 
mining operations along its course. Mines that were formerly 
impossible from a financial viewpoint are now paying invest- 
ments. The current is tapped from the main line and used 


in working all sorts of mining machinery. Owing to the 
scarcity of coal in this mining region, it was too expensive 
to attempt to work the low-grade ore, and the change effected 
by the building of the electric line has been little short of 
marvelous. 
Within the past year the greatest hydro-electric engineering 


feat of the world was completed by the California Gas and 
Electric Corporation, which has succeeded in bringing power 
from the mountains over a line 232 miles long. This is the 
longest distance over which electrical current has ever been 
transmitted for commercial purposes. The line stretches from 
the De Sabla power house in the mountains to Sausalito, op- 
posite San Francisco. The same California company operates 
another line running from Colgate to Oakland, a total dis- 
tance of 142 miles, developing at the power house 14,000 horse 
power from a head of water 702 feet. Closely rivaling this 
last line is that owned by the Standard Electric Company, 
which runs from the Electra power house in the mountains 
to Stockton, San Jose and San Francisco, a distance of 147 
miles. The high voltages of all three of these lines range from 
50,000 to 60,000. 

At the Colgate power house, water is received from Lake 
Francis through a go0o-feet of 36-inch wooden stave pipe, 
one-half mile of natural channel, and 3000 feet of rapid flume. 
The water pours down the pipe with such force that it re- 
sembles a great Niagara torrent. Sixteen huge water wheels 
are turned by it, but the surplus water is allowed to flow un- 
checked down the incline. 

The Colgate power house is the centre of the whole system 
of this line, and its power has been increased by conducting 
water from the North Yuba River through nearly 8 miles of 
wooden flume. The water thus delivered at the top of the hill, 
700 feet above the power house, is conducted down the incline 
as needed. In order to tap the waters of the Yuba, great 
natural bridges had to be constructed, and the sides of the 
mountains skirted so that the flume appears to hang on the 


edge of steep precipices in places. The heavy machinery for 
the work had to be carted up the steep sides of the hills by 
dozens of teams of horses, and it took a full month to trans- 
port one dynamo a single mile. Elaborate precautions had to 
be taken to prevent any weakness in the long-distance flume, 
and watchmen have to inspect every part of it frequently. 
The force of the water at the power house is so tremendous 
that only gigantic machinery can pen it in its narrow channel. 


Yet in spite of the great outlay for making the line perfect, 
the commercial profits of the enterprise are great. The sale 
of the power in the cities and along the line of transmission 
pays the company for all their efforts. In San Francisco, Oak- 
land, Stockton, Los Angeles and Spokane, electric power can 
be purchased today cheaper than in most of our Atlantic Coast 
cities. 

The Canadian Niagara Power Company have completed a 
plant which today develops 60,000 volts at the power house, 
and current is sent over a transmission line of 93 miles. The 
Electrical Development Company, of Ontario, has likewise 
finished a line of 93 miles, and the Winnepeg General Power 
Company has in operation a 60-mile line, with a capacity of 
10,000 horse power and a working voltage at the generating 
station of 60,000 volts. 

In recent years, American electrical engineers have turned 
their attention with ever-increasing interest to Mexico as a 
field for possible development. Under the advice and prac- 
tical work of Americans, Mexican plants have been constructed 
that compare favorably with any in this country. There are 
two long lines of transmission in Mexico. One is the Quana- 
juato Power and Electric Company, which owns a Io1-mile 
transmission line, developed from a head of water 300 feet 
high, and working under a pressure of 60,000 volts. An ever 
longer transmission line in Mexico is that of the Mexican Light 
and Power Company, of the city of Mexico, which under a 
working voltage of 60,000, sends power 110 miles to market. 
The working head of water for this plant has an altitude above 
the power house of 1500 feet. 

It will readily be seen that American electrical engineers 
have solved the question of long-distance electrical transmis- 
sion better than those of any other country, and apparently 
those working on the Pacific Coast have slightly led those 
from the East or Middle West. It may be that the peculiar 
conditions of the country were responsible for this, but cer- 
tain it is we have no such long-distance transmission lines in 
the East. We have greater water powers than any on the 
Pacific Coast, but few lines more than 50 miles in extent. We 
have harnessed Niagara, and sent its power to Buffalo, 23 
miles away; subdued Spiers Falls, and transmitted its energy 
forty miles away to Troy, Schenectady and Albany; conquered 
the falls at Massena and delivered enormous current to nearby 
factories and mills; and built model power houses to utilize 
the waters of the Sault St. Marie and Apple River, of Michi- 
gan. But we still must look to the Pacific Coast for anything 
like a 200-mile transmission system. It probably will be a 
long time before the 232-mile transmission line from the De 
Sabla power house to the coast will be duplicated; but mean- 
time great things may happen in the electrical field, and the 
tendency is toward the development of higher voltages and 
longer transmission. Where either will end it is difficult to 
prophecy today even approximately. 
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OIL ENGINE ELECTRIC PLANTS AT LIGHTHOUSES 


By FRANK C. PERKINS. 


The United States Government has very largely adapted the 
modern oil engine as a prime mover for the electric plants in- 
stalled at lighthouses along the coast. The great revolving 
electric search-lights at the famous “Twin Lights,” of Navesink 
Highlands, N. Y., are supplied with current from two direct- 
current dynamos driven by belt transmission from two oil 
engines of the Hornsby-Akroyd type, each having a capacity 
of 25 horse power. The interior of the electric station is shown 
in Fig. 1. The current generated for operating the electrical 
instruments of the Government Wireless Telegraph Station, at 
Navesink Highlands, is supplied by a dynamo driven by an 





tions is proof of the reliability of this form of internal combus- 


tion prime mover. 


The accompanying illustration, Fig. 1, and drawings, Figs. 


2 and 3, show the details of construction of the simple engines 
of the “Hornsby-Akroyd” kerosene oil fuel type, as installed 
at the “Twin Lights,” at Navesink Highlands, and the twin 
cylinder engines of 50 and 60 horse power engines at the U. S. 
Navy Long Distance Wireless Stations in Cuba and Panama 
are of similar general construction, consisting really of two 
simple oil engines securely mounted on a common base, the 
crank pins being in the same line. The crankshaft of the 





Fig. 1.—Oil Engines installed at the Navesink U. S. Lighthouse, Navesink, N. J., and used to operate the famous Twin Lights 


oil engine of the same type, and similar equipments have been 


installed by the United States Navy Department, including 
several of 50 horse power capacity for the U. S. Navy Long 


Distance Wireless Telegraph Stations in Cuba and Panama. 
Two 22 horse power oil engines are used at the Marconi 
Wireless Station, at Cape Cod, Mass., and it is maintained that 
the work at this station, where the first wireless message was 
sent across the Atlantic, is exceptionally hard on the engines, 
the load often changing momentarily from 25 per cent. over- 
load to no load, and vice versa, and the fact that oil engines 
are doing the work satisfactorily under these exacting condi- 


© 


single cylinder four-cycle engine receives an impulse every two 
revolutions and therefore in the twin cylinder four-cycle en- 
gine, admission takes place in one cylinder while expansion is 
going on in the other, so that one impulse per revolution is 
given alternately to each of the two cranks. 

The actual cost of power of a 125 horse power oil engine 
per brake horse power per year is said to be $25.37, with fuel 
or crude oil at 3 cents per gallon. This is on the basis of 300 
working days of 10 hours each and includes $9.27 for fuel, 
$3.30 for lubricating oil, waste and supplies, $5.00 for atten- 
dance and $7.80 per horse power per year for interest on in- 
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vestment and depreciation at 12 per cent. It is stated that in 
many localities oil can be obtained for 114 cents per gallon or 
less, and in such cases the cost of power would be reduced 
accordingly. 

It is also maintained that the floor space of a 125 horse 
power oil engine is only 190 square feet or 1.52 square feet 
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Fig. 2.—Longitudiual Section of Oil Engines used in 
Government Lighthouses 


per horse power, while the floor space for a steam plant of the 
same capacity would be about 300 square feet, or 2.4 square 
feet per horse power. 

In many of the lighthouses, oil engines are geared to com- 
pressors which supply air under pressure for fog signal use 
as well as for driving electrical generators for supplying cur- 
rent for the electric search-lights. Such a plant is in service 
at the lighthouse at Little Gull Island; also at the Beavertail 
Light, R. I, at the Old Orchard Shoal Light and at the 
Montauk Point Light. : 

The oil engines used at these plants operate on the four 
stroke cycle, the exhaust and expansion taking place during 
two strokes of the piston and the compression and drawing 
in of charge of air and gas accompanying the other two strokes. 
The drawing, Fig. 2, shows the construction of the oil internal 
combustion engine, mentioned heretofore, the air entering the 
cylinder direct, in the position shown in the drawing, while 
the oil is injected into the vaporizer, where it is volatilized, 
due to the high temperature of its walls. 

A combustible mixture is formed only after the air is passed 
into the vaporizer by the returning piston, as the air and oil 
vapors are in separate compartments. The ignition cannot take 
place until the charge of combustible mixture is drawn in and 
compressed to the proper amount. The oil is stored in a tank 
within the bed-plate of the engine, as noted in the drawing, 
and this oil is injected into the vaporizer by a positively driven 
oil pump, while the charge of ‘air is sucked into the cylinder 
by the outgoing piston, the details of the oil pump and valve 
gear being seen in drawing, Fig. 3, which shows clearly that 
the same lever which operates the pump also opens the air 
valve, and the two operations must therefore occur at the same 
time. 

In order to start this type of oil engine, it is necessary to 
heat the vaporizer by a Bunsen flame, provided for the purpose, 
the vaporizer being protected by a hood from the cooling effect 
of outside currents of air. Compressed air is provided in an 
auxiliary receiver for starting engines of very large size by a 
self-starting mechanism. The engine crank is placed a little 


above dead centre when the automatic starters are employed, 
and the high-pressure air is admitted to the cylinder through a 
valve operated by a hand lever, the engine almost immediately 
taking the load with its own power after one or two revolutions. 

A governor of great sensitiveness is provided for regula- 
tion, the lever of which works on the bi-pass valve noted in 
drawing, Fig. 3, allowing a certain amount of oil displaced 
by the positively driven oil pump to flow back to the reservoir. 
The amount of oil injected into the vaporizer is thus regulated, 
the governor cam opening only the small inside valve when 
operating under ordinary conditions of load. 

If the load is suddenly thrown off and there is a tendency 
for the engine to speed up, the governor-arm not only opens 
the small inside valve but also a larger concentric valve outside, 
in which case none of the oil enters the vaporizer, all the liquid 
fuel being returned to the reservoir under the engine. 

It may be of interest to note that at the present time wire- 
less telegraphy is employed to such an extent that many of 
the larger ocean liners publish daily papers, the news items 
for which are transmitted from lighthouses and other land 
stations by long distance wireless apparatus, the current being 
supplied at these plants from dynamos driven by oil and gaso- 
lene engines. 

The Stratford Shoal Light Station is equipped with two 
4 horse power engines and the South West Ledge Station with 
two 7 horse power engines. It is stated that the United States 
Government operates in the Lighthouse Department alone one 
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Fig. 3.—Sectional View of Same Engine 


hundred and seventeen engines of the oil internal combustion 
type, having a total capacity of 1124 brake horse power. 

It may also be of interest to note some of the details of con- 
struction of the oil engines used in these lighthouse plants and 
the cost of operation. It is maintained that in acceptance tests, 
many of these engines run on an oil consumption of less than 
%4 of a pound of kerosene oil per actual horse power hour. 
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This high economy is better understood when it is noted that 
with the expenditure of 1 gallon of kerosene oil, 120 incan- 
descent lamps of 16 candle power can be burned for one hour, 
and 110 lamps of the same candle power can be burned an 
hour for each gallon of fuel oil. 


The twin cylinder engine is said to possess the advantage 
that under very light load the oil supply can be reduced or 
entirely shut off from one cylinder, making it possible to 
operate the engine with maximum economy under conditions of 
extremely light load. 
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THE BOILER EXPLOSION AT TAYLOR, PA. 


By C. J. Mason anv T. W. Hottoway. 


In the last issue of this paper a short account was given of 
the boiler explosion which took place at the works of the 
Taylor Worsted Company, located at Taylor, Pa. Up to 
within a short time ago it was impossible to obtain reliable 
information or photographs, but both of these we have suc- 








receive their pay, on the side of the main building farthest 
from the boiler plant, when at 1.15 P. M. a dull report was 
heard and almost simultaneously the whole plant quivered as 
if struck by an earthquake. 

One of the boilers had exploded, dismantling and scattering 
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ceeded in getting and they will, no doubt, interest your readers. 

The boiler that exploded was one of the four boilers used 
in the plant and the explosion caused the death of the engineer 
in charge, injuring two others and wrecking the entire boiler 
part of the plant. Little or nothing is known as to the cause 
of the explosion, as the only man who might have been able 
to shed any light on the subject is dead. So far as can be 
ascertained, no person connected with the mill knows just 
what conditions existed in and around the boiler plant shortly 
before the explosion occurred. , 
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Fig. 4 Fig. 


The mill had shut down at 1 o’clock, Saturday afternoon, for 
a half-holiday. The engine had been stopped and it is pre- 
sumed that the engineer was attending to his boilers, perhaps 
seeing that the firemen were banking the fires and that the 
boilers were filled to the proper level for the shut-down inter- 
val. It seems that the mill operatives were formed in line to 


the other three in various directions, wrecking the steam and 
other pipe connections, smashing the engine, and entirely 
wrecking the building in which the boiler and engine were, 
this building having adjoined the main building shown in the 
accompanying photographs. As will be noticed, the steam 
plant is a total wreck. The remaining three boilers may pos- 
sibly be repaired and set up again, but the engine is scarcely 
worth repairing. The rim of the fly-wheel was boken off from 
the spokes but remains unbroken as a circular rim of metal. 
It is not the purpose of this article to theorize or speculate 





5 Fig. 6 
as to the cause of the explosion, nor to cast aspersions upon 
any person or persons connected with the plant. That is not 
for us to say, nor would it be fair for us to do so unless we 
could investigate and examine all the factors in the case and 
give careful consideration to every detail. We simply describe 
what we saw, pictorially and verbally, as an incident in en- 
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gineering life, and taken in the abstract, it may possibly be of 
interest to the readers of this magazine. 

The four boilers, which appeared to be alike in every par- 
ticular, were made in Oswego, N. Y., in 1898. They are of 
steel, 5 feet in diameter by 12 feet in length, of the horizontal 
return tubular type, shell plates °/,,-inch thick, head plates 
7/,e-inch thick, double riveted lap joints, in the longitudinal 
seam, rivets 1%/,,-inch diameter, crow-foot diagonal braces. 
The working pressure was 90 pounds per square inch and 
eagh boiler would probably be rated in round numbers at 50 
horse power. 

The internal portions of the exploded boiler appeared to be 
in good condition and free from scale to any extent; there 
was a slight coating of buff colored scale just about sufficient 
to protect the plates and tubes from corrosive water. The ex- 
ternal portions of all the boilers presented a good appearance. 
In short, so far as could be seen and judged, the boilers did 
not show lack of care. 

Fig. 1 shows one side of the main building and that part 
of the ground upon which stood the steam plant annex. This 
annex was completely destroyed. The exploded boiler and 
the dismantled ones are shown as found after the explosion. 
The wrecked engine is also visible at the right hand side of 
the boilers. Fig. 2 is taken from another view-point and 
brings out more clearly the havoc wrought. Fig. 3 shows the 
injuries suffered by the engine. It represents what remains 
of a 250 horse power Buckeye engine. This view shows 
clearly the unbroken rim of the fly-wheel although parted from 
its spokes. 











Fig. 7 Fig. 


Fig. 4 shows the type of boilers, plan of riveting and tubes. 
Fig. 5 shows the burst boiler at close range. The sheets are 
buckled at the side and those tubes are badly twisted which 
remained in the heads. One tube sheet remained intact, though 
bent, while the other was torn asunder, as shown. 

The boiler evidently began to rend at the longitudinal seam 
or just above it and it is thought by some that a crack had 
developed in the metal there. In the rending of the sheets 
from the heads, some of the rivets were sheared off, some ap- 
peared to have yielded to a tensile stress, some to a partial 
tensile and shearing stress, while in some places the rivets 
remained intact and the plates yielded instead. 

Fig. 6 shows clearly the sharply-defined buckle or pocket 
along the edge of the sheet, a little to the left of the centre. 
What would have caused such an indentation is hard to say, 
yet it is very noticeable. Fig. 7 shows that the boiler was pretty 
clean and free from scale, as is evidenced by the clean outlines 
of the rivets and braces. It also shows that the longitudinal 
seam remained intact, not a rivet having been disturbed. Fig. 


8 is a close range view of the front end of the boiler, showing 
the line of rend at the upper end of the seam. Part of the 
lap joint is left, as shown on the flanged head, with one rivet 
remaining. Fig. 9 shows the back tube sheet and how it 
suffered and also part of the torn sheet. 

The writers of this article are indebted to the courtesy of 
Mr. M. P. Judge, who is one of the principal owners of the 
plant, for the privilege of obtaining the photos and also for 
the information relative to the explosion. 
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Economy Tests of Large Reciprocating Engines. 

An interesting official fifteen-hour test of one of the nine 
twin vertical-horizontal Reynolds Corliss engines, cylinders 
42” and 86” x60”, which have been in operation at the 59th 
Street Station of the Interborough Rapid Transit Company, 
New York City, since 1902, was concluded recently. The 
tests were conducted by the Interborough Rapid Transit 
Company and representatives of the Allis-Chalmers Company, 
as a final determination of the fulfilment of the builder’s guar- 
antee and formally provided for in the original contracts. 

In accordance with the terms contained in the contract be- 
tween the Allis-Chalmers Company and the Interborough 
Rapid Transit Company, governing the construction and opera- 
tion of the nine compound engines in the latter’s power station 
at Fifty-ninth Street and Eleventh Avenue, New York, the 
former guaranteed certain operative results under specified con- 
ditions, in effect as follows: 

Each engine was not to require more than 12.25 lbs. of dry 








8 Fig, 9 

steam per indicated horse power per hour, when indicating 
7500 horse power at 75 revolutions per minute, with a vacuum 
of 26 ins. at the low-pressure cylinders, and with a steam pres- 
sure at the throttle of 175 lbs., said rating to include all steam 
used by the engine, exclusive of auxiliaries. A further mem- 
orandum agreement formulated by the representative en- 
gineers of each company governed in detail the conduct of 
the test; this secondary agreement being necessitated by cer- 
tain features peculiar to the case, involving the very essential 
point of the original contract: 

These engines are of the Allis-Chalmers-Reynolds horizon- 
tal-vertical type, each with two horizontal high-pressure cylin- 
ders, 42 inches in diameter, and two vertical low-pressure cylin- 
ders, 86 inches in diameter; all of 60 inches stroke, with the 
two cranks set at 135 degrees. The high-pressure cylinders 
have double-beat poppet valves, and the low-pressure cylin- 
ders double-ported Corliss valves; all valves being in the 
cylinder heads. The cylinders were not steam jacketed, and no 
reheaters were used. 
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The result of the test so made, under conditions approxi- 
mating the contract requirements of 7500 horse power, 75 
revolutions per minute, 175 lbs. steam pressure and 26-inch 
vacuum, was a consumption of 11.96 lbs. of dry saturated 
steam per indicated horse power hour, or well within the 
guarantee of 12.25 lbs. The steam consumption per kilwatt 
hour at the switchboard was 17.34 lbs. A summary of test 
results is as follows: 


ee ee eer 15 hours. ~ 
RS en ne 5079.2 K. W. 
Friction and generator losses... .417.3 K. W. = 559.41 H. P. 
ee er ere 5490.5 K. W. 
Indicated horse power......... 7305.3 H. P. 
Revolutions per minute........ 75.02 

ern pressure .............; 175.18 Ibs. 
Right-hand receiver ........... 19.1 Ibs. 
Left-hand receiver ............ 19.27 Ibs. 
SS Pe eee 26.02 lbs. (actual). 
Temp. injection water......... 42.36 deg. 
Temp. right-hand discharge... .74.05 deg. 
Temp. left-hand discharge. ..... 77.38 deg. 
EE, SES U Ses so vew sea es 30.50 Ibs. 
rr 89.9006 Ibs. 
ET TOE 5S cans enicecans 512 Ibs. 
Leakage per hour (boiler)...... 1470 lbs. 

Boiler level correction.......... 60 Ibs. 

Net water per hour............ 87,864 lbs. 
0 100.28 per cent. 
Dry steam per hour............ 88,110 Ibs. 

Dry steam per kilowatt hour. ...17.34 Ibs. 

Dry steam per I. H. P......... 11.96 Ibs. 


The final results allow for boiler leakage, which was deter- 
mined by a separate test of 24 hours’ duration. The steam was 
very slightly superheated during the test, as being easier to 
make allowance for than wet steam, and a correction was 
made to reduce the superheated steam to equivalent dry sat- 
urated steam. 

The vacuum was carried at 26.02”, or as near the contract 
requirement as possible, but the barometer stood at 30.50”. 
The vacuum was, therefore, equivalent to only 25.52” referred 
to 30” barometer; no correction was made, however, as none 
was provided for in the contract. Other tests at varying vacua 
show that if the vacuum had been carried enough higher to 
correspond to 26” vacuum when referred to 30” barometer, 
the steam consumption would have been about 0.09 Ib. better, or 
11.87 lbs. per indicated horse power hour, instead of the official 
figure of 11.96 Ibs. It is said that the result of 17.34 pounds 
of dry saturated per kilowatt hour with 25.52 inches of vacuum 
is the best ever obtained under similar circumstances. 

The above tests were made under the supervision of Mr. 
’ Frank N. Waterman, who acted as referee. Both the builder 
and the purchaser were represented by eight representatives 
on the test. 





The valves of an air compressor should be removed at fre- 
quent intervals and thoroughly cleaned. Even when the best 
oil is used, they will become gummy and dirty in time. 
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3lack varnish well mixed with turpentine makes a good 
paint for smoke pipes. 


Charging and Starting an Ammonia Compressor. 

As each type of ammonia compressor has its own individual 
features of construction, each particular machine will require 
special care and adjustment, so that no fixed rules can be laid 
down to suit all cases. There are, however, some general prin- 
ciples which are applicable to all systems working on the com- 
pression system. 

3efore charging an empty machine with anhydrous am- 
monia, all air must first be carefully expelled. This is done in 
various ways. One method often used is to pump the system 
full of ammonia and shut the engine down. Allow the water 
to flow in the condensers until all the ammonia in the system 
is condensed. The liquid ammonia, being heavier, will nat- 
urally gravitate to the bottom of the system. A valve can then 
be opened at the highest part of the system and the pressure 
of the ammonia will force the air out, the presence of ammonia 
gas will indicate when to shut the valve. The system can then 
be allowed to stand another six or twelve hours, and the valve 
again opened. If there is any air remaining in the system, 
it will be driven out when the valve is again opened. 

Before charging the system, it can be thoroughly tested by 
working the compressor and permitting air to enter at the 
suction through the special valves provided for that purpose 
and it should be perfectly tight at 200 or 250 pounds pressure 
per square inch and should be able to hold that pressure with- 
out loss. While testing the system under air pressure, it 
should be carefully and thoroughly cleaned of all dirt and 
moisture by blowing out. 

In some cases it is impossible to eject all air from the plant 
by means of the compressor, therefore it is advisable to insert 
the requisite charge of ammonia gradually. In some cases 
from 60 to 70 per cent. of the full charge is put in and the 
air remaining in the system is allowed to escape through the 
purging cocks with as little loss of gas as possible, subse- 
quently inserting an additional quantity of ammonia once or 
twice a day until all the air has been displaced and the com- 
plete charge has been introduced. 

To charge the machine, the drum of anhydrous ammonia 
is connected through a suitable pipe to the charging valve. 
The machine should be run at a slow speed when sucking the 
ammonia from the tank with the discharge and suction valves 
wide open. When one of the tanks is emptied, the charging 
valve is closed and another tank placed in position, and the 
process continued until the machine is sufficiently charged for 
work, when the charging valve can be closed and the main ex- 
pansion valve opened and regulated. A glass gauge upon the 
liquid receiver will show when the latter is partially filled and 
the pressure gauges and the gradual cooling of the brine in 
the refrigerator and the expansion pipe being covered with 
frost, will indicate when a sufficient amount to start working 
has been inserted. 

The machine having been started and the regulating valve 
opened, the temperature of the delivery pipe should be care- 
fully noted and if it shows a tendency to heat, then the said 
regulating valve must be opened wider, while if it should be- 
come cold, the valve must be slightly closed, the regulation or 
adjustment thereof being continued until the normal tempera- 
ture of the pipe is the same as the cooling water which leaves 
the condenser. If the charge of ammonia is insufficient, the de- 
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livery pipe will become heated even when the regulating valve 
is wide open. 

Among the signs which denote the healthy working of the 
plant, besides the fact that it is satisfactorily performing its 
proper refrigerating duty, are the vibration of the pointers of 
the pressure and vacuum which clearly mark every stroke of 
the piston, the frost on the exterior of the ammonia pipes, the 
liquid ammonia can be distinctly heard passing through the 
regulating valve in a continuous stream and the difference in 
temperatures between the condenser and cooling water and the 
refrigerator and the brine. 
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Some Characteristics of Electric Motors. 

Modern electric motors may be divided into two general 
classes: those operated by direct current and those operated 
by alternating current. Direct-current motors may be sub- 
divided into classes: shunt wound for approximately constant 
speed and series wound for variable speed. There are, how- 
ever, numerous combinations of the two types of field windings, 
forming a third class known as compound wound motors. 

Alternating-current motors may be divided into two general 
classes: the induction motor and the synchronous motor. In 
operation, the induction motor operates similarly to the constant 
potential direct-current shunt motor; that is, if the strength 
of the rotating field were maintained constant, the slip, the 
rotor electro-motive force and the rotor current would vary 
with the load. The rotating field does not, however, remain 
constant under varying loads. As the load increases, more and 
more of the field flux becomes useless for turning the rotor 
and the slip becomes greater and greater as the load increases. 
The speed of an induction motor is varied by altering the 
voltage, by altering the resistance of the rotor circuit or by com- 
mutating the stator winding so as to alter the multipolarity. 

Any excited single-phase or polyphase alternator, if brought 
up to speed, and if connected to an electro-motive force of the 
same frequency and approximately the same voltage will 
operate as a motor. The speed of the motor in revolutions 
per second will be the quotient of the frequency by the number 
of pairs of poles. This speed is called the synchronous speed 
and the motor when it has attained that speed is said to be 
running in synchronism. This exact speed will be maintained 
throughout wide ranges of load up to several times full load 
capacity. Whether the synchronous motor is single, two- or 
three-phase, it has the same general characteristics, the num- 
ber of phases being taken care of in the design of the motor. 

Coming back to the direct-current motor, it was said that 
shunt-wound motors should be used, for where an approximate 
constant speed and variable torque are required and the series 
wound motor where the speed and torque are both variable. 
The compound wound motor is a combination of the shunt and 
series machine. Its most important use is where a very heavy 
starting torque is required and where occasional heavy loads 
must be carried, such as for motors connected to punches, 
shears or bending rolls. In these cases it is customary to give 
the motor just enough shunt winding to prevent its attaining 
a dangerous speed when the load is thrown off. In some cases 
a controller is furnished with compound-wound motors, which 
varies the number of series turns on the field. A motor with 

this regulation should only be used when the speed does not 
matter or where the torque required remains ‘constant. 


For driving a pump, a compound motor possesses the de- 
sirable feature of giving a strong starting torque with the least 
starting current, especially in cases where the momentum of a 
large body of water must be overcome. For traction pur- 
poses, the method of attaining speed control is accomplished 
by what is known as the series-parallel system. [or slow 
speeds the motors are connected in series and for the higher 
speeds in parallel, series motors being used. 

A motor which sprung into very wide use during the past 
ten years is the induction motor. The two attractive features 
of this type of motor are its simplicity and its ease of start- 
ing. The two methods usually employed for starting poly- 
phase motors are by means of a low initial voltage or a variable 
resistance in the secondary. Motors having a fixed resistance 
in the secondary winding are started by applying to their 
terminals an electro-motive force lower than normal, which is 
secured from two small transformers. As the motor comes up 
to speed the switch is thrown over, connecting the motor on 
the full potential for which it was designed. In motors with 
a variable resistance in the secondary, the full potential is 
thrown on the primary but a resistance is inserted in the 
secondary winding which is cut out as the motor comes up to 
speed. 

Synchronous motors do not have sufficient torque at starting 
to satisfactorily come up to speed under load. They are there- 
fore usually brought up to synchronous speed by some auxiliary 
source of power. In case of polyphase systems, an induction 
motor is very satisfactory. Its capacity need be but one-tenth 
that of the large motor. Before connecting a synchronous 
motor to the mains it is necessary that the motor should not 
only be in synchronism but should have its electro-motive force 
at a difference of phase of about 180 degrees with the im- 
pressed electro-motive force. To determine both these points, 
a device known as a synchronizer is employed. It sometimes 
consists of an incandescent lamp connected in series with the 
secondaries of two transformers, whose primaries are con- 
nected respectively with the line and with the motor terminals. 
The brightness with which the lamp glows is a measure of 
the phase difference between the two electro-motive forces. 
It is customary to so connect the transformer that when the 
motor electro-motive force is at 180 degrees with the line 
electro-motive force, the lamp will have its greatest brilliancy. 
As the motor is coming up to speed, the lamp will be alternately 
bright and dark. The alternations will grow slower as syn- 
chronism is approached and will finally be slow enough to 
permit the closing of the main switch at the proper instant. 

Owing to their different starting characteristics, the induc- 
tion and synchronous motors are used under different condi- 
tions. The induction motor, on account of the greater ease 
with which it starts, is used where the motor is required to 
stop and start frequently. The synchronous motor, on the other 
hand, is used where the motor after having once been started 

can be left running, its power being applied by clutches or by 
the regular system of line shafting. 
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To remove a rusted screw, heat the top by applying a red hot 
piece of iron and apply the screw driver at once. 
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An old Turkish towel cut in strips is better than cotton waste 
for cleaning brass work. 
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In many parts of the eastern 
portion of this country, there is 
a decided tendency, especially in large cities where the smoke 
ordinance is in force, to make use of the lower priced small 
sized anthracite fuels. In some plants, these smaller sizes have 
taken the place of the more expensive large size anthracite 
coal; in others, it has replaced bituminous, while in others a 
mixture of a small per cent. of bituminous with a larger per 
cent. of small sized anthracite is used. 

In all of these plants where the cheaper grades of fuel are 
used, some device is usually necessary, such as steam jets or 
blowers, in order to obtain the rated horse power of the boiler 
under which it is used, but with the result that in many cases 
there is a marked saving in the coal bill. 

There is still one grade of fuel that remains to be burned 
successfully and economically, and that is culm. Thousands of 
tons of this coal dirt are piled up near every anthracite mine 
and the problem has not yet been solved how to extract com- 
mercially the heat units which are available in it. 

Culm is now being burned successfully, however, upon 
plain grates for hot water, and low-pressure steam heating sys- 
tems and in hot air furnaces without any preparation, so that 
the time seems not far distant when it will be used for power 
purposes in the same manner that rice and bird’s-eye sizes of 
anthracite are now used, it being not so many years ago when 
these sizes were also thought to be worthless. 


Low Priced Fuels. 





In looking over the many books 
C=E~—R. ; ; 
written upon the subject of elec- 
tricity, it will be found that there seems to be a confusion 
among them as to the way in which Ohm’s law is stated. Some 
of them give the law, which gives the relationship of current, 
electro-motive force and resistance in any circuit, as I= 
E ~ R, while others give it C= E~ R. 


To go back to the earlier days of the electrical science, one . 


of the first and most valuable rules known to the practical man 
was Ohm’s law, and since this law states that the current flow- 
ing in an electrical circuit is equal to the electro-motive force 
divided by the resistance, naturally the first letter of each of 
the words current, electro-motive force and resistance were 
taken as symbols. In fact, so universally was this adopted that 
the American Society of Electrical Engineers used it as sym- 
bolic of their society and all the buttons worn by the members 
contained the equation, C= E~R. 

About ten years ago, some of the big guns in the electrical 
industry were not satisfied with the letters used to designate 
the various electrical units, so that a new code was adopted 
and the symbol C for current was changed to I because I 
designated intensity of current. The letter K, which had been 
used for the unit of capacity, was changed to C. ‘The result 
of this change was and has been ever since to cause confusion 
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among electrical students and workers. It was just the same 
as if some other body of men had come along and upset the 
well-known horse power formula. 

The position which most engineers take to this Ohm’s law 
confusion is very similar to the man who comes to this country 
from a foreign shore. He may speak, read and write the new 
An 


engineer in charge of a large electrical system recently said 


language but he always thinks in his mother-tongue. 


that he always uses, and so do most of his men, the symbol 
C when using Ohm’s law for making calculations of electrical 
circuits, notwithstanding that in discussions or when writing 
they use the symbol I. 

The writers of the many electrical books are beginning to 
realize that the sentiment of the workers in the electrical in- 
dustry is toward the Ohm’s law formula in its original form. 
Since there are very few stationary engineers who are not in 
some way connected with the electrical industry, the difference 
in nomenclature of the electrical units throughout many ref- 
erence books is very apt to be confusing to them also. 

So long as E stand for electro-motive force and R stands 
for resistance, so long should C stand for current. To the 
practical man, at least, the formula C= E-~R seems like 
the only rational one to use. 
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. The word “education” is al- 
Practical Examination 


Questions most always associated with the 


thought that it necessarily means 
“book knowledge.” When the word is applied to the en- 
gineering profession, it is generally taken for granted that 
an educated engineer is necessarily a book engineer. This 
is altogether a wrong impression. “To prepare us for a living 
is the function which education has to discharge,” says Spencer, 
and so long as a man is gaining knowledge he is gaining educa- 
tion, no matter whether he gets his information from books or 
in the hard world of experience. 

Of course, there are all kinds of education but the education 
which an engineer must have pertains principally to the laws 
of nature. This is the practical education that informs one 
that if the inexorable laws of nature are infringed upon, dire 
results mtist be expected. Among these laws of nature which 
should be more or less known to the practical man are the laws 
of physics, of which electricity is a part, engineering, chemistry, 
applied mechanics and the like. 

What is necessary to be known in the engineering field is 
often overlooked by the framers of engineers’ examinations 
and many a man who is perfectly able to run a steam plant is 
asked questions which are of no more use in his profession than 
the dead languages. 

Let the examiners catch up with the idea that an examination 
should reveal the practical knowledge that a man possesses and 
not make their examinations something to be dreaded by the 


practical man. 


It has not been so many years 
Increased Use 


of Mechanical 
Refrigeration. 


ago when cold storage as applied 

to food products was obtained en- 

tirely by the use of ice, but today 
there are many millions of dollars invested for the purpose of 
producing artificial refrigeration. 

The growth of this industry can be attributed principally 
to the fact that by its means, any desired degree of temperature 
can be attained and maintained, the tendency of the times being 
toward lower and lower temperatures until a temperature of 
zero and below is not now uncommon. 

Naturally, one of the principal reasons of this large growth 
has been the demand for the storage of perishable food pro- 
ducts, such as fresh fruit, eggs, butter, cheese and meats. 
Certain kinds of food products, such as poultry and meats, are 
improved by cold storage but fresh fruits are not generally 
improved although, of course, it does not prevent their use 
for food. Eggs and butter have been kept a year or more 
without, it is said, any appreciable change in the quality of 
the goods. 

There are many other uses, however, that mechanical re- 
frigeration is being used for. One of these which has become 
very lucrative within the past few years has been the keeping 
of furs and fabrics in cold storage. It has been found that at 
a temperature below 50 degrees, the moth and beetle which are 
ordinarily 50 destructive in warm weather, are killed, so that 
cold storage is a sure preventative of destruction to all kinds 
of furs and fabrics. Since many fur garments are valued in 
the thousands of dollars and many tapestries in the tens of 
thousands, it can easily be seen why cold storage is a favorite 
method of keeping them in the warmer months. 

There are also many other uses for cold storage, such as 
the keeping of cut flowers, fruit trees for planting and even 
the storage of candles in summer, but if the preliminary experi- 

ments are borne out, one of the most humane services cold 
storage has yet performed is the curing of people affected with 
hay fever. It is said that persons who otherwise would have 
to select colder climates in summer can by entering a cold 
storage room for several hours be entirely cured of their hay 
fever. 

Considering that mechanical refrigeration is still in its in- 
fancy and that the effect of humidity and temperature upon 
various articles is still unknown, the manufacture of cold has 
made wonderful strides in the past and is bound to come 
into still more universal use in the future, as this knowl- 
edge increases. 
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To clean brass, mix I oz. of oxalic acid, 6 oz. of rotten- 
stone, both in powder, I oz. sweet oil and enough water to 
make a paste. Apply a small portion and rub dry with flannel 
or soft leather. 
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An Oiling Device for Loose Pulleys. 
Epirok THE PRACTICAL ENGINEER: 

In your January number I notice an article by A. E. Rhodes, 
describing a home-made loose pulley oiler. Now, in the plant 
where I am employed, we make use of a device that I have 
never seen elsewhere. In small pulleys, say up to 10 or 12 
inches, we drill a 14-inch hole down through the centre of 
one of the spokes into the bore and tap for a °/,,-inch blind set 
screw. by being careful when tapping, the screw can be made 
so that its head will be */,,-inch below the face of the pulley. 

We find this device very convenient in places where it is 
impossible to get at a hole in the hub. The screw protects 
the belt from oil and by shifting the belt onto the tight pulley, 
the oil hole can be easily reached. With large pulleys we do 
not drill through the spoke but drill through the face between 
the spokes a hole large enough to admit a 44-inch pipe. This 
pipe is also tapped into the hub and screwed in tight, after 
which it is cut off near the face, riveted down and filed off 
flush with the face. The pipe is then tapped and supplied 
with a set screw the same as in a small pulley. 

Solon, Ohio. Hp: 
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Storage Batteries. 
Epirok THE PRACTICAL ENGINEER: 

Enclosed find a few remarks on storage batteries, and their 
use in a certain power house where I am employed. 

Storage batteries used in railroad work are known to float 
on the line; that is to say, when the batteries are in the cir- 
cuit, they charge or discharge according to the line voltage. 
In power houses or central stations where high-tension current 
is employed, arrangements are made so that when the high- 
tension voltage reaches a certain point, the batteries either 
charge, discharge or remain neutral. 

In one particular power house, with which I am acquainted, 
when the high-tension voltage reaches 6400 volts, the batteries 
are neutral (neither charging nor discharging). When the 
high-tension voltage reaches 6500 volts, then the batteries 
begin to charge and when the voltage is 6300, the batteries 
begin to discharge. 

The question now arises, what connection is there between 
the high-tension voltage at the power house and the storage 
batteries in the sub-station? To consider this question we 
must first start in with the power house. The alternating cur- 
rent generators must run in synchronism and the rotary con- 
verters in the sub-station must also operate in synchronism with 
them. Now, suppose that when a load comes on, the engine 


tends to slow up. This will affect the rotary converters in 











the sub-station, because any change of speed will affect the 
phase of the generators, and therefore to keep in synchronism 
the rotaries must slow up. Considering the direct current side 
of the rotaries, if the machine slows up, the voltage will drop, 
because the voltage depends upon the number of revolutions 
and the number of turns of wire on the armature and the 
strength of the field. The storage batteries will therefore be- 
gin to discharge. 

By this system all the trouble of end cells and differential 
wound boosters is eliminated, making it a very desirable one. 
This system is used by the Metropolitan Street Railway Co., 
of New York. A person watching the ammeter on the storage 
battery switchboard will notice the needle swing back and 
forth, showing that the batteries charge and discharge. When 
the storage batteries on the line are charging and discharging 
they are charged by a shunt wound booster. In the sub-sta- 
tions the batteries are charged in sections. 


New York, N. Y. 3. %. 
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Repair to Cylinder of Half-Condensing Engine. How to 
Set Valves. 
Epitork THE PRAcTICAL ENGINEER: 

In New England it is frequently the case that engines are 
run half-condensing; that is: one end of the cylinder runs 
on the condenser and the other end runs non-condensing, the 
steam from this latter end being used for heating the feed 
water, mill heating, and boiling, so that a considerable saving 
is effected. Sometimes the engine is arranged to run con- 
tinuously this way and sometimes only during the winter 
months, the other portion of the year the whole cylinder being 
run condensing. ; 

Recently I took charge of an engine where the head end 
ran on a Buckley condenser, the steam from the crank end be- 
ing used for heating purposes the entire year. As 18 inches 
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Repair to Cracked Cylinder Casting 


vacuum was all I could get, it was necessary to run the priming 
pump continuously, notwithstanding the fact that the con- 
denser was set at such a height that it should draft its own 
water. An investigation was therefore begun. It developed 
that in the past, the cylinder had received a dose of water 
which not only broke the crosshead and knocked out the cylin- 
der head but it cracked the cylinder casting, as shown in 
sketch, which explained one reason for the poor vacuum. I 
removed the cylinder head and found the depth of crack to 
be about 114-inches deep, 214-inches long and */,,-inch wide. 
I carefully cleaned all oil and other matter from crack and 
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made a'rust joint composed of sal-ammoniac, sulphur and iron 
filings, which I mixed to a stiff paste and applied. with a knife, 
crowding the crack: full. A piece of iron 14-inch thick was ob- 
tained and drilled and tapped for 14-inch cap screws. The 
cylinder head was replaced, leaving the packing extended. 
The iron plate was then held to the cylinder, the holds made to 
correspond and was screwed to casting with cap screws. The 
joint is entirely tight and 414-inches vacuum was gained. It 
is to be understood that to run one end condensing while the 
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Valve Adjustment as Found 





other end is run high pressure, it is necessary to have a separa- 
tion in the exhaust chest or an exhaust pipe at each end is 
required. 

Enclosed is a tracing of a card taken from the engine on 
my arrival. It is well known that when the indicator pencil 
traces the lines of admission and expansion, release and com- 
pression are taking place at the other end of the cylinder at 
the same time; that is, the opposite back pressure line and 
compression belong to the other end, so to speak. 

Now, the vacuum in a case like the one under consideration 
is a benefit to the end it is not in, so that the crank end has a 
much lower back pressure to work against than the head end. 
Now, if valves are set for equal cut-off, the crank end will do 
the most work; therefore, to balance the load it is necessary 
to reconstruct the diagram by transferring the back pressure 
line from one end to the other and when the areas of both dia- 
grams are equal, after this reconstruction, the effect is balanced 
and is brought about by lengthening the head end cut-off, 
which has the atmosphere to work against and whatever pres- 
sure may be caused by the piping to the heater. 


Lawrence, Mass. AW. Be EB. 
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By-Passes and Short Cuts. 
Epitor THE PRACTICAL ENGINEER: 

The study of mathematics and the solving of difficult prob- 
lems are excellent practice for the engineer when he has 
plenty of leisure, but there are occasions when a by-pass or 
short cut will arrive at the same result much sooner and quite 
as accurately. 

For instance, in the January number of THE PRACTICAL 
ENGINEER, a simple question was given and answered by Chas. 
J. Mason and covered a whole column of the paper. The 
question was practically this: Given an engine running at 70 
revolutions belted to a 4-foot jack pulley and developing 264 
horse power, required the number of revolutions of the engine 
and the diameter of the jack pulley needed to increase the 
horse power from 264 to 330 without changing the pressure or 


speed of the jack shaft. 
In this problem, neither the fly-wheel diameter, cylinder di- 


mensions, boiler pressure nor mean effective pressure cut any 
ice and are negligible quantities and all we need for a short 
cut is to take the ancient “Rule of Three” and multiply 70 by 
330 and divide by 264 for the required velocity; then multiply 
4 by 330 and divide by 264 and the required diameter of the 
new jack pulley is obtained. The same process will give the 
diameter of the new governor pulley. It will be seen below 
that the results are the same as Mr. Mason’s longer process. 
79 X 330 
= 87.5 revolutions, 
264 
4 X 330 
and = 5 feet in diameter. 

264 

The reason why this rule fits in here so easily is because in 
the regular power formula A P V + 33,000=H. P. A, the 
piston area is a constant, but P, the mean effective pressure, 
and V, the velocity of the piston, are variable quantities, so 
that any increase or decrease in either one of them will cause 
a pro rata increase or decrease in the amount of power de- 
veloped. 


Bridgeport, Conn. A. H. 
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‘Peculiar Explosion of a Solid Piston. 


Epitork THE PRACTICAL ENGINEER: 
Perhaps it will be of interest to some of the readers to hear 


‘ about a very peculiar explosion that took place at the plant 


where I am employed as engineer. The plant is a fairly large 
one and they have their own machine shops. A short time ago, 
a piston rod in one of the smaller pumps broke off flush with 
the crosshead. After removing piston and rod from pump, 
it was taken into the shop for repairs. 

The piston was of the solid type, having two expansion rings 
10% inches in diameter. The rod was 2x42 inches. The 
rod had been put into the piston by hydraulic pressure and then 
peened over. After a dozen unsuccessful attempts to remove 
the rod, it was suggested that the piston be placed in the forge 
and heated. One man was instructed to hold one end of the 
rod while the other end was being heated. 

Suddenly there was a terrific explosion; the piston was 
blown into a hundred fragments, the fire and ashes were blown 
all over the room, the walls of the building were shaken and 
the entire shop was more or less damaged. The man that held 
the piston rod had his arm blown off and a piece of steel struck 
him in the side with the result that he will die. Another man 
is expected to lose both his eyes, while several others were 
slightly injured. I would like to hear from some of the older 
engineers as to what caused this peculiar explosion. 


St. Joseph, Mo. A. D. 


Banking Fires. 

Epitor THE PRACTICAL ENGINEER: 

I would like to give expression to my views on banking fires. 
I want to do so after having read what C. D., of Prescott, Wis., 
says in the February issue. In the first place, I beg to differ 
with him in many respects. I have had experience in marine 
work where I believe boilers are subjected to about as rough 
usage as most boilers get and there is comparatively little 
trouble with leaking tubes. Tug-boats, which are often com- 
pelled to stop suddenly, then lie still for some time and then 
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start suddenly upon receiving orders to proceed, are very 
often compelled to accomplish their work with forced fires 
which have in the meantime become dead. 

It is a rule in these cases to bank fires with closed dampers 
and open furnace doors. The doors are fastened opened at 
that, because it is a rule laid down by the U. S. Local Steam- 
boat Inspectors, of New York Harbor District, for if doors 
are not fastened, they are apt to become closed when the boat 
rolls, and up will go the steam even with the dampers closed. 

I have fired all kinds and types of marine boilers and laid 
them up for the night and I have served under old as well as 
young modern engineers, good men, too, and my instructions 
have always been to compel firemen to fasten doors open, close 
dampers and bank fires after having filled the boiler properly 
with water, which agrees with the editor’s instructions. While 
using this method, nobody ever had cause for spending their 
Sundays in hot combustion chambers, repairing leaking tubes. 
I am now serving as an engineer in an electric plant and have 
seen more leaky tubes, more tubes blow out and more boiler 
troubles in general during a space of three months than I ever 
saw in three years with the above-mentioned marine boilers— 
abused, if Mr. C. D. will have it so. 

West Hoboken, N. J. nF 
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Defects and Repair of Cheek Blocks. 
Epitok THE PRACTICAL ENGINEER: 

During my experience as a general repair man, I have run 
across several defects in bearings; on several occasions I have 
found defects in the cheek blocks. Quite recently I had an 
experience of this kind on a 250 horse power engine. The 
shaft was 12 inches in diameter and had a main bearing 22 
inches long. This bearing was composed of four pieces, top 
and bottom pieces and two cheek blocks, adjusted by wedges. 
One of the cheek blocks was broken clear through where it 
had come into contact with the wedge. These wedges were 




















Fig. 1 


connected to a long bolt or rod that entered up through the cap 
with a nut and lock nut on the top, as shown in Fig. 1. 
When the cheek blocks are new or when the bearing is newly 
Babbitted, the cheek blocks fit back to the bed, but as the wear 
is taken up by the wedges, the quarter box is carried away 
from the bed and depends for its bearing upon the wedges 
alone. This bearing is inadequate for the strain and owing to 


the vibration of the shaft, it is impossible to keep it entirely 
rigid, so that in time, owing to the continual jar, a crack is 
liable to occur on a line across the quarter where the wedge 
bears. 

There is another kind of bearing which is constructed on 
similar lines with the exception that the screws for adjustment 
are carried from the front end of the bed to the back of the 
cheek block, as shown in Fig. 2. With this arrangement, the 
cheek block against which the screws bear are the ones that 
usually break. It is very seldom that the other blocks go, as 
they are bearing against the bed while the strain of the screws 
due to uneven adjustment and the vibration cause the blocks 
against which the screws bear to give away. 
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On one occasion, I repaired one engine by making a new 
cast-iron quarter box and Babbitting it in place on the shaft. 
Before pouring, we inserted a steel back plate to equalize the 
strain on the screws. On another engine where the adjust- 
ment was made by the wedge method but it was not possible 
to use a back plate, we made a quarter box out of machinery 
steel, Babbitting it and scraping out. Usually these cheek 
blocks break at a point across the inside wedge or screw, as 
there is more strain there. When the outside wedge or screw 
is left looser than the inside one, it has a leverage, as shown 
in Fig. 2, which is sure to break the quarter at the inside 
screw. I have never seen one broken at the wedge or screw on 
the crank side of the bearing as when that end is the tightest, 
it steadies the shaft and does away with the strain. 

Lost motion in quarter boxes can best be taken up, if pos- 
sible, when the engine is running, as owing to the thrust and 
pull of the crank, the lost motion can be detected very easily. 
They should be taken up gradually, first one screw and then 
the other. Some engineers tighten up on one screw till it is 
tight and then tighten up the other. If it happens to be the 
inside screw that is adjusted first, this may account for broken 
cheeks in some cases. Some engines are only adjustable by 
screws on one side of the bearing or on one cheek block, so 
the other block is necessarily adjusted by means of shims or 
packing, for if the front quarter is taken up right along and 
nothing is done to the back quarter, the crank shaft will be 
very gradually but surely crowded out of line. A good rule 
is to take a pair of calipers and take the distance from the 
shaft to the square that is planed off for the back quarter to 
bear against when the engine or bearing is new. Take this 
measurement at each end of the box; if the shaft is being 
crowded out of line, it can easily be detected and should be 
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adjusted and blocked up accordingly and then the front quarter 
brought up to the shaft. 

By following these methods a very nicely running bearing 
can be obtained. Care should be taken not to screw up too 
tight; how much can best be determined by the operator, but 
always remember that a bearing had better be heard than 
smelled. 


Bridgeport, Conn. oe. ty 
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Why New Jersey Should Have a License Law. 
EpitoR THE PRAcTICAL ENGINEER: 

New Jersey is badly in need of a license law, because in 
many plants the engineers and firemen hold their positions be- 
cause of political ability rather than engineering ability. For 
instance, in the plant where I work, the superintendent is a 
plumber, only 23 years old, who was appointed by the Mayor 
and Councilmen, as were also most of the other employees 
around the plant. If there was a license law, there would be 
much better care taken of their boilers and the wonder is there 
are not more accidents. 

In the power house where I am working, not a hundred 
miles from Philadelphia, there are two 100 horse power boilers 
carrying between 115 and 120 pounds pressure, safety valves 
set at 125 pounds. There are two shifts of 12 hours, an en- 
gineer and fireman on each shift. With the work required there 
should not be any excuse to put the boilers under unusual 
strain, but the way the steam is allowed to vary is little short 
of a crime. 

On one day, the recording gauge showed that the steam 
pressure went down to 82 pounds, with only about half load on 


the engine, and in a short time the pressure was run up to 


120 pounds. That something never happens in such plants 
is due to proverbial good luck.. A few hours later, the steam 
dropped to 90 pounds and was again rushed up to 120 pounds 
within a short time. Any superintendent or chief would not 
under ordinary conditions stand for such things a minute but 
being under political influence, the superintendent never says 
anything to his men, on account of the pull they have got. 

The people of New Jersey are not acquainted with these 
things and many others much worse, which endanger life and 
property, because if they were, they would have a license law 
before this. It is a shame that such careless men are allowed 
to handle boilers and engines! 


N. J. 





Raising Steel Stacks. 
Epitor THE PRaAcTICAL ENGINEER: 

I see in the February number, that C. D., of Prescott, Wis., 
wants methods of raising steel stacks. Deeming diagrams un- 
necessary, I will give the methods which I have used when 
raising ‘a stack 48 inches by 80 feet. 

We first raised what we called a Jim-pole by splicing together 
8” x 8” timbers to a height of 48 feet, the same being well 
guyed and set close to the brick foundation, which was 10 feet 
high. Then with the use of ropes and blocks we took a hitch 
on the stack at a point so that the lower end would hang down 
and we then raised the stack:in place. Another method we 
used for raising a stack 30 inches by 60 feet was to raise two 
poles one on each side of the smoke box, then lash them to- 


gether at the top so as to receive the tackle block. In both 
cases it is necessary to have guy wires on the stack so that 
it can be guided either way. 


Clinton, Iowa. | ae ee 8 


Raising Steel Stacks. 
Epitork THE PRACTICAL ENGINEER: 

I notice in your February number that C. D., of Prescott, 
Wis., wants information about raising steel stacks. I will 
give him my experience with a stack 30 inches in diameter 
and 45 feet high, which I made and erected myself. Fig. 1 
shows the kind of derrick that I used. Fig. 2 shows the posi- 
tion of derrick in front of boiler with rope connected to stack. 
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Fig. 1 Fig. 3 


Fig. 2 
Arrangement for Raising Steel Stacks 


Before raising, fasten the guide wires and also chain a weight 
to the bottom end of stack so as to hold it in an upright posi- 
tion, as shown in Fig. 3. When you have it at the proper 
height, the guide ropes can be loosened to bring it over the 
smoke box. One thing must be remembered and that is that 
the distance from the bottom of the stack to where the derrick 
rope is fastened must be less than it is from the setting of 
stack to the top pulley of the derrick. I raised a stack by this 
method in a very short time. 


Brookville, O. L. A. H. 
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Increased Chimney Temperature Probably Causes Reduced 
Boiler Pressure. 
EpitorR THE PRACTICAL ENGINEER: 

The communication from I. F. W., of Marion, O., in the 
January number of THE PrRacTICAL ENGINEER, regarding the 
drop in boiler pressure, seems at first glance to be impossible 
but being a fact, there must be a cause. As no details are 
given, the best man can do is to speculate and the only place 
I can think to look for trouble is in the chimney. The tem- 
perature of the gases when carrying 140 pounds boiler pres- 
sure is considerably higher than when carrying 90 pounds 
pressure, especially if the boilers are not clean or are forced 
beyond their rated capacity. The higher the temperature of 
the gases, the greater their velocity and the less weight per 
unit of volume. Increase in velocity due to temperature does 
not compensate under all conditions for the corresponding 
increase in volume due to this rise in temperature and I pre- 
sume that this is the condition with I. F. W.’s boilers. 

The increased volume of gases, therefore, overtax the 
chimney and not enough air being admitted, the carbon in 
the coal is burned to CO, still further increasing the volume of 
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gases. If this be the case, forced draught will remedy it or 
the chimney must be increased in height. 

There are a great many ways for finding the increased height 
of chimney but a simple one and one which would be on the 
safe side would be to consider the volume of gases at go and 
140 pounds boiler pressure and assume that the capacity of the 
chimney is proportional to the square root of the height and 
area of the chimney. 

For example, take the height as 100 feet, temperature v1 
the flue gases as 400 degrees or 861 degrees absolute, boiler 
pressure 90 pounds gauge and assume that is desired to carry 
140 pounds pressure with the chimney gases at 450 degrees 
or 911 absolute. To find the height which would take care of 
the increase in volume, first find the increase volume, or 
1 X(g11 + 861)= 1.058 or, say 1.06. Then the height = 
(V h X 1.06)? =(¥ 100 X 1.06)? =(10 X 1.06)? = 10.67 = 
112 feet. 

Chicago, III. H. M. 
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Returns for Heating System. 
EpitorR THE PRACTICAL ENGINEER: 

I notice in the January issue of THE PRACTICAL ENGINEER 
that H. H., of Beeton, Canada, is having trouble with return- 
ing the water of condensation to the boiler of his high-pressure 
beating system. I therefore thought it might be of interest 
to him and to other readers of this paper to show how I had 
the piping arranged for returning the water of condensation 
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Returns for Heating System 


to the boiler room in a three-story building in which live steam 
was used for heating at high pressure. 

The accompanying sketch shows the piping at the boiler and 
one of the coils on the third floor and also the return pipes 
from first and second floors. It will be seen that the water 
of condensation returns to the boiler through the blow-off 
pipe, through which the boiler is also fed by the pump. 

The only trouble I had with this system was that the pipes 


would freeze during the night, as steam was turned off during 
the night, and some of the water of condensation would remain 
in the pipes where the steam was shut off at the boiler. To 
get rid of this trouble, I put in the 1-inch bleeder and shortly 
before shutting down time, I used to close the valve B and 
valvé A wide and blow all the water, which would other- 
wise remain in the pipes, into the sewer; then the valves at 
the boiler were closed. 

The check valves in this system were of the removable disc 
type, as I found that if any of these check valves leaked a little, 
the system would not work and for this reason the removable 
disc type was found best, because if one of them should be- 
come leaky, a new disc could be put in. 

Milwaukee, Wis. ae 





Cut-Off in Intermediate Cylinder. 
Epitor THE PRACTICAL ENGINEER: 

In one of your answers to a question in a recent number of 
your paper, you say: “To decrease the load in the intermediate 
cylinder, make cut-off earlier in the intermediate and low- 
pressure cylinders.” Now, I don’t agree with you on that point. 

Let it be assumed that the work done in the high- and low- 
pressure cylinders is the same and that the intermediate is 
doing more work than either and let us see what effect it 
will have by making cut-off earlier in the intermediate and 
low-pressure cylinders. 

Increasing the back pressure in the high-pressure cylinder 
will increase the initial pressure in the intermediate cylinder. 
The effect of this is to reduce the work done in the high- 
pressure cylinder. Now, as the total power of the engine is to 
be the same as before, the power taken from the high-pressure 
cylinder must be taken up by the other two cylinders. We 
could. make the terminal pressure less in the intermediate 
cylinder but to do that cut-off would have to be later in the 
low-pressure cylinder. Since the cut-off is to be earlier in the 
low-pressure cylinder it increases the back pressure of the in- 
termediate and causes the initial pressure of the low-pressure 
cylinder to be higher. The only effect of the change has there- 
fore been to decrease the power of high-pressure cylinder and 
shift it to the low-pressure cylinder. 

If, however, we make cut-off later in the intermediate cylin- 
der, the initial pressure will be reduced, thus reducing the 
back pressure of the high-pressure cylinder and the terminal 
pressure of the intermediate will be increased, which means a 
higher initial pressure for the low-pressure cylinder. The 
effect of making the cut-off later in the intermediate cylin- 
der is to reduce the work done in that cylinder and to divide it 
between the other two. 


Saginaw, Mich. E. E. H. 





Quick Repair to Condenser Pump. 
Epitor THE PractTicAL ENGINEER: 

In handling engines with jet condensers, it sometimes hap- 
pens that the condenser fails to work. In taking the condenser 
apart it may be found that either the suction or discharge valve 
of the pump, seat and all, are lying in the condensing compart- 
ment. This may be caused by the threads in the iron apron 
being eaten off with rust. As it is usually very expensive to 
have an idle condenser for any length of time, a quick and 
inexpensive repair to the pump is to make a crowfoot long 
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enough to cross the valve opening and strong enough to resist 
the pressure of pump; drill a hole in the centre, take nut off 
valve-stem that projects through seat, place seat in its original 
position, put crowfoot across bottom of seat with stem of valve 
through the drilled hole, replace nut and make tight. You 
will then have a valve seat in the pump that will stay there 
until the pump is worn out. I fixed a Worthington jet con- 
denser of 800 horse power capacity that way and it worked all 
right. 


Troy, N. Y. W. N. 


Trouble with Elevator Thrust Bearing and Crank Pin 
Brasses. Remedy. 

Epitor THE PRacTicAL ENGINEER: 

As I have often received valuable information in your paper, 
I send herewith a “kink” that helped me out of a serious diffi- 
culty and I give it in the hope that it may help someone else 
in a similar trouble. On taking charge in my present posi- 
tion, everything was new and among other things was a com- 
mon belt driven worm gear elevator similar to Fig. 1, in which 
the winding drum is driven by a worm gear on a shaft which 
in turn is driven by either one of two belts, one belt being 
used to take the elevator up and the other to bring it down. 

It will be seen by referring to Fig. 1, that the whole weight 
of the load of the elevator-is taken up by the thrust bearing A. 
This thrust bearing was made with a brass cushion plate B 
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bearing against the end of the shaft and a steel plate regulated 
by the set screw C, the intention being that the brass piece 
would reduce friction and when worn out could be quickly 
replaced. 

For some reason this piece of brass would get hot and 
caused no end of trouble in spite of all the oil or grease I 
could put on it and would squeak so that it could be heard 
over all the building. We called in the builders of the ma- 
chine and they tried different things, but made it no better, 
and the only way to keep the machine going was to take out 
the brass piece about four times a day and rub both sides with 
grease. 

We kept it going that way for six months and then, one 
day, when it was particularly troublesome, I thought I would 
try something else. I took a piece of pine plank and bored a 





Fig. 1 


two and three-quarter inch hole in it with a Clark expansion 
bit and then nailed a smooth piece of board over the hole on 
one side. Then I turned the plank over and poured melted 
Babbitt metal into the hole to the depth of half an inch. 
That gave me a piece of Babbitt metal the same size as the 
brass piece that caused the trouble. I had no lathe to face it 
up, so I made it as smooth. as I could with a file, then took out 
the piece of brass and put the piece of Babbitt metal in its 
place. I thought that the Babbitt metal would probably stop 
the squeaking but expected:that it would be worn out in a few 

















’ weeks, but as it was easily made I was quite willing to make 


a new one whenever it should be necessary. That was over two 
years ago and the original piece of Babbitt metal is there yet 
and has never given a bit of trouble and has never had any 
attention except a few drops of oil once a day. 

We also had considerable trouble with the crank pin brasses 
on the high-pressure side of our air compressor. It is a com- 
pound, single-acting, vertical machine with enclosed cranks 
that dip in the oil at every revolution. At the end of the 
stroke, the load on the high-pressure piston is about six thou- 
sand pounds and it is carried on a crank pin 134 inches by 2 
inches. The brasses would get so hot after about three hours’ 
run that we would have to stop. We tried everything we 
could thing of and had the builders of the machine come several 
times to help us out but we could not make it run more than 
half a day at atime. Then I took the brasses out and had them 
lined with Babbitt metal, as shown in Fig. 2, and we have 
never had any trouble with them since. 


Montreal, Canada. F. A. L. 
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Why Do the Valves Stick? 
Epitor THE PRACTICAL ENGINEER: 

I am in charge of a 10x 24 engine having four valves. It 
is used for running a flange mill where there are all kinds of 
loads. When there is -no load on the engine and the boiler 
pressure is 95 or 100 pounds, the valves stick and will not 
drop, but with all the load on, they operate all right. If I 
let the boiler pressure drop down to 65 pounds, the valves 
work fine with no load. I have tried everything I could think 
of to make the valves work right but with 100 pounds pressure 
they will not drop. I don’t think it is for the want of oil. If 
any readers of THE PRACTICAL ENGINEER can help me out I 
would be glad to hear from them. 

Exeter, Canada. N. L. 
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In Reference to Plunger Packing. 

Epitor THE PRacTICAL ENGINEER: ' 

In answer to J. S. P.’s question in the January issue, about 
pump packing, I would like to say that if he would get a 
new plunger fitted in the pump, allowing only */,,-inch clear- 
ance from the bore of the cylinder and if he will also see that 
the walls of the cylinder are all right and then pack with 
some good packing after the piston is trued up, the pump will 
work O. K. 


Moultrie, Ga. N. S. W. 
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Effect of Lifting Brushes and Unequal Air-Gap. 
Epitor THE PRACTICAL ENGINEER: 

1. What effect has the lifting of one or two sets of brushes 
on a six pole dynamo and motor, when running under a light 
load? 

2. What effect has it on a dynamo or motor if one or more 
poles have a larger air gap than the rest? 

New York, N. Y. La. &. 

1. When a machine is in operation generating current, a 
brush should never be lifted from the commutator. If there 
are several brushes connected together, a single one may be 
lifted but it is better practice not to do so. If there is only one 
brush and it is lifted it will arc and probably burn the com- 
mutator. 

2. If one or more poles of a dynamo have a larger air-gap 
than the rest, it will cause sparking at the brushes. Non- 
sparking machines demand an equal resistance to the magnetic 
circuit of each pole. This is impossible where there is an 
unequal depth of air-gap.—[Ed.] 


Vv 








Locomotive Questions. ° 
EpitoR THE PRACTICAL ENGINEER: 

Please give me some information about the Vauclain loco- 
motive and what is the proper time and place to fill them with 
water? 

Essen, Pa. A. G. 

The principal features of the Vauclain compound engine 
consist in the arrangement of the cylinders. The engine of this 
type has one high-pressure and one low-pressure cylinder on 
each side, the ratio of volumes being about three to one. The 
two cylinders are cast in one piece, one above the other, together 
with the valve chamber and saddle. The valve employed to 
distribute steam is of the double hollow piston type, working 
in a cylindrical steam chest located in the saddle of the cylinder 


casting between the cylinders and the smoke box. The ex- 
haust steam from the high-pressure cylinder becomes the supply 


steam for the low-pressure cylinder. In most other respects — 


this type is the same as the ordinary single-cylinder engine. 
The proper time and place to fill the boiler with water is 
when the locomotive is standing at a station or when it is 
running down grade. This will prevent the safety valve from 
blowing-off when the engine is using the least steam. When 
running on long level stretches, it is best to keep the injector 
running continuously so that the water level will remain con- 


stant.—[Ed.] 





Generation of Electro-Motive Force. 
EpitorR THE PRACTICAL ENGINEER: 

Please answer the following question: In the accompanying 
diagram, Fig. 1 is the north pole of an electro-magnet, cylin- 
drical in form and hollow. Fig. 2 is a ring armature showing 
one coil in winding, collector rings and exterior circuit. 

If the armature was rotated near the magnet so that the 
conductors a to b would cut the lines of magnetic force, speed 
of armature and strength of magnet being constant, would an 





Fig. 1 Fig. 2 


electro-motive force be generated? In this arrangement each 
conductor in the winding is continually cutting lines of force 
at a constant rate. 

Boston, Mass. OW. 

With the given arrangement, no electro-motive force could 
be generated because the fundamental principle of the gen- 
eration of electro-motive force demands that in order that 
electro-motive force be produced in a wire, the rate with which 
the lines of force are cut by the wire must be variable, or the 
number of lines of force cut by the wire must be variable.— 


[Ed.] 





£) 
Vv 


Lost Motion for Pump Valves. Method of Adjustment. 
Epitor THE PRACTICAL ENGINEER: 

Please let me know rule for lost motion in boiler feed pump 
valves. In a pump 6x8x Io inches, what lost motion would 
you give the steam valve with one-half port? 

St. Louis, Mo. J.B. 

The amount of lost motion necessary to the proper working 
of a pump cannot always be determined in advance but can 
best be determined experimentally. Small pumps, such as 
boiler feed and tank pumps, having a stroke of 10 inches and 
less, require a lost motion varying from 14-inch to %@-inch. 
The method of adjustment may be as follows: Place the 
steam pistons in the centre of the stroke and fasten the cross- 
heads to the piston rods midway of their stroke; the levers 
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should be connected to the rock shafts so that the rocker arms 
carrying the pins giving motion to the slide valves are in a 
vertical line, one rock shaft pin above the centre, and the other 
below it; the slide valves should now be’ placed on their 
valve seats and centred so as to cover the ports; the valve 
nuts should then be so adjusted that there will be an equal 
amount of lost motion on either side between the projections 
on the valve and the nuts by which it is driven. This adjust- 
ment must be made in both valves, after which the pump is 
ready for steam. It sometimes happens that one side of the 
pump needs an amount of lost motion greater than the other, 
but this must be found out after starting and can be quickly 
adjusted.—[ Ed. ] 
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Strength of Wrought Iron and Steel Plates and Rivets. 
Epitor THE PRACTICAL ENGINEER: 

Kindly tell what is the tensile strength of iron and steel plates 
and also what is the shearing strength of different sized rivets. 
Danbury, Conn. J. W. K. 

The tensile strength of a wrought iron plate, such as is used 
for boilers, is about 45,000 pounds per square inch. Mild steel 
plates, such as are used in boilers, have an ultimate tensile 
strength of about 55,000 pounds per square inch. 

The average shearing strength of wrought iron rivets may 
be taken as 34,200 pounds per square inch. Based upon this 
value, the following table has been computed: 

SHEARING STRENGTH OF WrouGuHT [Ron RIVETS. 


Diam. of Rivet. Diam. of Hole. Sin. Shear. Doub. Shear. 
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24,120 
28,709 
33,693 
39,072 
44,855 
51,036 
57,012 
64,591 
71,966 


The average shearing strength of steel rivets may be taken 
as 52,500 pounds per square inch. Based upon this value, the 
following table has been computed: 

SHEARING STRENGTH OF MiLp STEEL RIVETS. 


Diam. of Rivet. Diam. of Hole. Sin. Shear. Doub. Shear. 
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66,591 
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84,278 
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Generators for Three-Wire Direct-Current Service. 


EpitoR THE PRACTICAL ENGINEER: 

I want some information about the three-wire direct-current 
generator, as I expect to have one of these generators to look 
after shortly. Is the three-wire direct-current generator (the 
third wire being attached to the rear of the armature winding 
and furnishing the current for the neutral wire by means of 


a transformer) preferable to the two-wire generator with the 
balancing set for the three-wire system? Can any reader of 
THE PRACTICAL ENGINEER furnish me some information about 
their faults, such as sparking and transformer troubles, under 
wide variations of loads? 

Minneapolis, Minn. R. H. 

The three-wire direct-current generator has recently been 
introduced. into the engineering field for the purpose of re- 
placing the usual methods of operating three-wire systems. 
The usual method for operating three-wire is to use two gen- 
erators and connect them in series, each generator being wound 
to supply the potential required by the lamps. The neutral 
wire is led from the brushes of the machines, which are con- 
nected together. Another method consists of two machines 
connected together as a motor-generator so that the machine 
on the lighter loaded side of the system operates as a motor 
and drives the other as a generator, thus developing the cur- 
rent necessary to provide the excess load and balance the sys- 
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Connections for 3-Wire Generator 


tem. This arrangement is known as a balancing set and gives 
good results, but the operation of the whole system depends 
upon the comparatively small balancing set. 

The three-wire generator, as manufactured by the Westing- 
house Co., is the same as the standard single voltage machine 
except that additional leads from the armature windings are 
connected to collector rings mounted on the armature shaft. 
The arrangement is exactly similar to that employed for the 
alternating current side of the armatures of rotary conver- 
ters. This arrangement is of the two-phase type and across 
the two-phase collector a pair of auto-transformers or balance 
coils are connected, as shown in the accompanying diagram. 
These balance coils have a single winding about a laminated 
iron core of the shell type and are immersed in oil and mounted 
in cases similar to a transformer. The mid-points of the bal- 
ancing coils are interconnected and from this connection is led 
the neutral of the three-wire system. 

This type of generator is said to have its best applications 
in the distribution of electric light and power in office buildings 
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and for motor service which requires wide speed variation. 
We would be pleased to hear from any of our readers about 
their advantages or disadvantages of operation.—[Ed.] 
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Power Required by a Centrifugal Pump. Ratio of Expansion 
in a Compound Engine. 
Epiror THE PRAcTICAL ENGINEER: 

Will you kindly answer the following questions for me in 
the columns of your valuable journal? 

1. How is the required horse power of a centrifugal pump 
figured out; say, for example, the pump has a lift of 26 feet 
with a suction pipe 5 inches, discharge pipe 4 inches and is 
pumping against a head of 50 feet? 

2. Will the pump lift water from a greater depth than a 
plunger pump? 

3. Please explain the meaning of the total ratio of expansions 
in a compound engine. 

San Francisco, Cal. 7 

1. The horse power required by the pump in question de- 
pends upon the speed at which it runs, which, of course, regu- 
lates the amount of water pumped. The economical discharge 
of a pump of the above size is about 500 gallons per minute, 
which is equivalent to 4165 pounds per minute. The total lift 
being 76 feet, the number of foot pounds required to raise that 
much water is 316,540 foot pounds. The horse power theoreti- 
cally required is 316,540 + 33,000 = 9.3 horse power. Since 
the efficiency of a centrifugal is about 55 per cent. when 
working under the given conditions, the actual horse power 
is about 17 horse power. The velocity of the circumference of 
the pump under these conditions should be about 4800 feet per 
minute. 

2. The plunger pump gives the best results for high lifts, 
since the efficiency of a centrifugal pump rapidly decreases as 
the lift increases. 

3. In a compound engine, the only steam which should be 
used in the engine is that which comes from the boiler up to 
the point of cut-off in the high-pressure cylinder. After cut- 
off, this same steam is used to complete the stroke in the high- 
pressure cylinder and also to complete the whole stroke in 
the low-pressure cylinder. If, therefore, the volume of the 
low-pressure cylinder is four times larger than the volume of 
the high-pressure cylinder and steam is cut-off at */, stroke 
in the high-pressure cylinder, then there will be twelve ex- 
pansions of the steam from its original volume. 

A rule for finding the ratio of expansion is then as follows: 
Divide the volume of the low-pressure cylinder by the vol- 
ume of the high-pressure up to the point of cut-off and the 
quotient will be the combined ratio of expansion. Another 
rule for finding the ratio of expansion if the initial and terminal 
pressures are known, is as follows: Divide the absolute initial 
pressure of the high-pressure cylinder by the absolute ter- 
minal pressure of the low-pressure cylinder and the quotient 
will be the actual combined ratio of expansion.—[ Ed.] 
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An induction motor tends to produce a lag in the current 
supplied to it, so that circuits which contain many motors 
of this type have a comparatively low power factor. 
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Clinkers are said to be removed from firebrick by putting 
about a half-peck of oyster shells on top of a hot fire. 


The Dunham Radiator Trap. 

The illustration presented herewith represents the Dunham 
Radiator Trap, which is for use upon the return end of radia-- 
tors, of vacuum or other systems where a difference in pres- 
sure is maintained between the radiator and the return pipes. 
The same motive force is utilized which operates all Dunham 
Traps made for either high or low pressure, differing only 
in the application, it being arranged to operate by conditions 
existing inside the radiator, rather than that of the return. 

There are no floats or expansion plugs used in its construc- 
tion. The combined disc and valve is securely anchored in 
direct line with a flat seat, which is ground in and forms a per- 
fect joint when the trap closes. 

The trap connects direct to the return end of the radiator 
by a nipple and ground union, and the discharge leads to the 
main return. The cap is carefully ground in, and is made per- 
fectly tight without the use of gaskets. To this cap is secured 
the disc, which is adjusted to meet all conditions and is per- 
manently set before leaving the factory. 

The trap remains wide open when cold, and as there is no 
water seal, it cannot freeze. Air and water pass through it 
rapidly, but steam closes the valve the instant it comes into 
contact with the disc, holding back the steam until its heat 
units have been given up, and then opening again to permit the 
escape of condensation, thus formed. Oil and foreign matter 
usually found in most heating plants do not affect the action of 
the trap. It has no sliding contacts and friction is eliminated. 





The Dunham Radiator Trap 


These traps are made entirely of phosphor-bronze and are 
nickel-plated. They are made of angle or corner patterns, as 
desired. Further information will be given on application to 
the manufacturers, the C. A. Dunham Co., of Marshalltown, 
Iowa, or to L. Bancroft Mellor, 14 South Fourth Street, Phila- 
delphia, who has exclusive sale of these traps for Philadelphia 
and surrounding territory. 
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Solid Packings vs. Self-Setting Packings. 

A series of scientific tests were recently made by the Quaker 
City Rubber Co., of 409 Market Street, Philadelphia, to deter- 
mine the relative life and amount of friction of solid and self- 
setting packings. Solid packings are those by means of which 
leaking is prevented by the packing swelling from moisture or 
heat, or by the screwing up of the gland to compress the 
packing to the rod, or both. In self-setting packing, the pres- 
sure on the rod is secured by means of the steam pressure on 
the packing, or both, forcing the cushion and wedge to the 
rod, the wedge being free to work backward and forward with 
the varying pressures in the cylinder. 

The self-setting packing is placed in the stuffing box loosely, 
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the gland set up to it gently and secured by the gland bolt and 
nuts; then as the steam or fluid strikes the cushion, the pack- 
ing adjusts itself to the rod with a degree of tightness barely 
sufficient to prevent leaking and in’ proportion to the varying 
pressures on the packing. 







Self-Setting P. P. P. Packing 


The scientific tests made by the Quaker City Rubber Co., be- 
tween their “P. P. P.” Packing, shown in the accompanying 
illustration, as representative of self-setting packings and solid 
packings are given by them as follows: 

Solid packings, or those not self-setting, increased the fric- 
tion on the rods so that it required from 2.31 to 7.27 more horse 
power to maintain the same piston travel than when self- 
setting “P. P. P.” Packings were used, while the increased 
friction on the rod with the solid packings ranged from 11.62 
to 59 per cent. These tests are also said to have shown a saving’ 
of from $104.96 to $250 a year per rod when self-setting pack- 
ings were used, while their cost was from 80 to 240 per cent. 
less than solid packings. 
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The Mullan Vertical Wet Vacuum Pump. 

One of the most important auxiliaries of the steam power 
plant is the so-called “air pump,” upon the practical efficiency 
of which depends in-large measure the total efficiency of the 
plant. Without an air pump capable of good performance 
under all varying conditions of load, the maintenance of a con- 
stant high vacuum in the condenser is impossible. 

In the Mullan Suction Valveless Single Acting Crank and 
Fly Wheel Wet Vacuum Pump, shown in the illustration, 
Fig. 1, high efficiency is combined with simplicity of design, 
resulting in a machine which meets the most exacting require- 
ments of modern power installations, such as large recipro- 
cating engine and steam turbine units installed in electric rail- 
way power stations where the load is heavy and variable. 

The old type of air pump is in reality a water pump, and as 
such is constructed with three sets of valves: foot, bucket 
and head valves. This design becomes inadequate under the 
more exacting requirements of constant high efficiency under 
widely varying load for the following reasons. The use of 
bucket valves means a relatively large clearance space above 
the bucket, causing loss of efficiency through evaporation of 
the water of condensation in the clearance space as the bucket 
descends. The foot valves cause further losses of efficiency 
as well as irregularity of operation by requiring all accumula- 
tion of absolute pressure in the condenser in order to over- 


come the inertia of the water and lift the valves, that is to say, 
by requiring a wasteful back pressure in the low-pressure en- 
gine cylinder or in the last stage of the turbine, as the case 
may be. 

The higher the speed at which a pump of this type is driven, 
the greater the absolute pressure required to overcome these 
resistances, owing to the very short time available; so that 
higher speed means not only increasing back absolute pressure 
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Fig. 1 


and therefore reduced efficiency, but also increasing liability 
to violent shocks which often culminate in a breakdown of some 
portion of the pump or driving gear. 

In the Mullan pump, as will be seen in reference to the cut, 
the water and air are dealt with mechanically, and foot and 
bucket valves are entirely dispensed with. Every lift of the 
bucket takes its due amount of the water, and increase of speed 
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does not impair the efficiency of the pump. The new pump has 
a single-acting water-packed bucket with a conical bottom hav- 
ing a central opening communicating with a small relief valve 
for taking care of any water which may be carried into the 
bottom of the cylinder by the grooves in water-packed bucket. 
The suction chamber delivers the condensation and its entrained 























Fig. 2 


air through openings in the inner shell of the cylinder, above 
the top of the bucket, instead of at the bottom, as in the usual 
type of pump; as the bucket rises the action is that of a “water 
. hoist,” rather than that of a pump in the ordinary sense of the 
word. The absence of foot valves to be lifted on the up stroke, 
or of bucket valves to be lifted on the down stroke, leaves the 
communication with the condenser perfectly free and open at 
all times, preventing the accumulation of back pressure. More- 
over, it will be noted that by the construction all the air is 
ejected first, and that the clearance space at the top of the 
stroke is so small that nearly all the water, as well, is ejected, 
thus giving practically no opportunity for air entrained in the 
water and expanding during the down stroke of the bucket 
to accumulate in the space at the top of the cylinder. 

In a word, the Mullan pump maintains a constant high 
vacuum in the condenser system by exerting a powerful, con- 
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Fig. 3 


tinuous and non-intermittent suction, and therefore constitutes 
an ideal auxiliary to the condensing steam engine. So perfect 
are its workings that it will operate under shop test conditions 
within one-half inch of the barometer, thus enabling the manu- 
facturer to guarantee a vacuum within two inches absolute, 
under full load conditions of steam turbine operation. The 
simplicity of its design and the absence of foot and bucket 


valves reduce maintenance to a minimum, while its smooth 
operation and accessibility for adjustment or repairs render a 
breakdown practically impossible. It is sturdily built, of the 


best materials, and is furnished for steam, belt or gear drive, 


or on an extended bedplate for direct connection to an electric 


motor. 

The C. H. Wheeler Improved Condenser, shown in combina- 
tion with a Mullan Triplex Pump (see Fig. 2) was described 
on page 29 of our November number. Fig. 3 illustrates the 
Mullan duplex design. 

For further particulars, address the C. H. Wheeler Manu- 
facturing Co., Philadelphia, Pa. 





The Stayman Piston Valve. 

The ideal valve for a steam engine is one which is always 
evenly balanced so that there is no pressure on the seat due to 
the steam pressure. The piston valve fulfils these functions and 
as usually made, the valve chest is bushed, the bushing being 





The Stayman Self-Expanding Piston Packing 


accurately turned to form the valve seat and the valve is made 
tight by the use of piston rings. This type of valve is, there- 
fore, on account of its simplicity, very much used on high- 
speed stationary engines, and marine engines. 

One of the difficulties encountered with the piston valve has 
been that if for any reason the valve seat wears out of round, 
the usual packing will not take up the irregularity. To over- 
come this, the Stayman self-expanding piston valve has been 
designed. The principal feature of this valve is the packing, 
shown in the accompanying illustration. 

As will be noticed, the packing consists of four parts, the 
inner spring and the interlocking segments. The inner spring 
allows the expansion and contraction of the interlocking seg- 
ments so that they automatically adapt themselves to variations 
in temperature and any unevenness in the valve chest. The 
interlocking segments are designed so that they will be steam 
tight. The packing and expansion rings are held in place on 
the barrel of the valve by means of a detachable head and cor- 
responding flange. For further information as regards the 
construction and efficiency of operation, address the manufac- 
turers, Stayman Manufacturing Co., 143 Liberty St., New 
York City. 





a > 


— 











March, 1906. 





THE PRACTICAL ENGINEER. 31 





The Burt Combination Skylight and Ventilator. 

The ventilation of factories and engine rooms is a subject 
which has attracted much attention during the past few years, 
as it is now generally recognized that without the proper venti- 
lation, it is impossible to attain the best result of one’s labor 
either in quantity or quality. A dull, heavily laden atmosphere, 
combined with poor lighting, is conducive to poor health and 
lack of energy and it is therefore of importance, both for sani- 
tary and financial reasons, that all such buildings should be 
given the best possible equipment for ventilation and lighting. 

The Burt ventilator, shown in the accompanying illustra- 
tion, is designed to answer the above requirements and re- 
moves impure air, hot air, smoke, steam or gas from any 
building automatically and without any expense other than the 
first cost of the ventilator. It is so constructed that even in 
calm weather, when ventilation is most needed, the impure air 
is drawn from the building. It prevents any back current of 
air and it is said that it never becomes clogged with snow, 
ice or other substances. 












Sectional View of the Burt Glass Top Ventilator 


One of the important features of the Burt ventilator is that 
it constitutes both a skylight and a ventilator. As shown in 
the illustration, the top is heavy wire-glass which is set in a 
groove and made water-tight by means of waterproof cement. 
Below the glass top is a trough into which runs any condensed 
water that may gather on the glass, whence the water passes 
through small holes to the outside of the ventilator. The venti- 
lator is regulated by a patent damper which consists of a sliding 
sleeve which is operated from below by means of a cord and 
pulley. The sliding sleeve damper is so arranged that it does 
not collect dust or refuse, as it does not have any flat surface. 

The ventilators are manufactured in all sizes, being built 
throughout of galvanized iron, riveted and braced. The venti- 
lator is guaranteed against leaks and defective workmanship 
and material and will be replaced at any time if found defective. 
They are manufactured by the Burt Manufacturing Co., of 
Akron, Ohio, makers of the well-known oil filters and exhaust 
heads, who will be pleased to give any further information 
desired. 





Book Reviews. 

Electric Power Plants, by Norman H. Schneider. Size, 
5x7%. 8 chapters, 275 pages and 200 illustrations. Pub- 
lished by Spon & Chamberlain, 123 Liberty St., New York 
City. Price, $1.50. 





parable loss. 





The second edition of this book has just been published in 
a new and enlarged form and contains much more that is of 
value and interest to the operating engineer than the first edi- 
tion. The section on theory has been thoroughly revised, a 
complete chapter on standard wiring has been added, direct- 
and alternating-current motors have been given a special 
chapter, while the principles of alternators, transformers, mod- 
ern testing instruments and storage batteries are each ex- 
plained more fully. 

This book, while intended as a handbook of practical infor- 
mation for those who are called upon to operate an electric plant 
without previous experience, contains much of value to the 
engineer. Its many tables and wiring diagrams make it a book 
of reference which even the most enlightened engineer could 
use with profit, Mr. Schneider has written a greater part of 
the book with the aid of notes taken while actually handling 
the apparatus described so that it gives infcrmation which 
could not very well be obtained in any other way. 
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Electric Wiring, Diagrams and Switchboards, by Newton 
Harrison, E.E. Size,5x 71%. 15 chapters, 275 pages and 105 
illustrations. Published by Norman W. Henley Publishing 
Co., 132 Nassau St., New York City. Price, $1.50. 

This book is written for persons who are in any way con- 
nected with the wiring around an electric plant, especially en- 
gineers, wiremen, foremen or electricians. It starts out by 
explaining the calculation of size of wire required for any 
kind of electric circuit, such as mains, feeders and branches. It 
then explains methods of wiring with cleats, moulding and 
conduit and the laying out of a conduit system. The design of 
switchboards is then taken up for shunt and compound wound- 
dynamos, panel switchboards, street railway switchboards and 
lightning arresters. The ground detector and method of lo- 
cating grounds are explained, after which the design of single, 
two-phase, and three-phase circuits is shown in detail. 

The book is clearly written and well illustrated. The writer 
is to be congratulated on sticking to good old formula 
C= E-—R in place of the one very often used. So long as 
E means electro-motive force and R means resistance, so long 
should current be designated by C. The upper ten in electrical 
circles who changed the designation of current from C to I had 
better get back to the use of C, which is almost universally 
used among practical men. The book has other strong features 
to commend it and should be a good reference book for the 
practical man. 
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Cement Association Mourns. 

It was with deep regret that the many friends and associates 
learned of the recent untimely death of Mr. W. J. Patrick, of 
Catasauqua, Pa. In the death of Mr. Patrick, Cement Asso- 
ciation, No. 4, N. A. S. E., mours the loss of a member whose 
place it will be hard to fill. Mr. Patrick was not only one of 
the founders and the foremost member of the Association but 
was also a respected citizen in the community in which he lived. 
Fitting resolutions were drawn up by Cement Association 
recording their appreciation of him and a copy of these resolu- 
tions was sent to his bereaved family and THe PracticaL En- 
GINEER, whose sympathies are extended to them for this irre- 
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Trouble with Sand-Hole in Cylinder and Repairs. 
EpitoR THE PRACTICAL ENGINEER: 

My attention was called, the other day, to a small plant in a 
near-by town. It was the town’s water plant and consisted of 
two 3,000,000 gallon pumps, one a cross compound flywheel 
type and the other a duplex three-cylinder tandem compound 
pump, piston direct-pressure type. A pressure of 60 pounds 
was maintained at all times on the mains that supplied the 
town. Only one of these pumps was required to supply the 
demand and one was kept in reserve, as is customary where 
the Holly system is used. 

The triple-cylinder duplex pump had only been running a 
short time and had not yet been accepted from the builders at 
the time I was called to look it over and to try to find the 
trouble with it. On entering the engine room I met the en- 
gineer and he soon got things ready for a trial. While warm- 
ing up the two jacketed cylinders, the intermediate and the 
low, he told me that only the day before he had a man from 
the builders there and the man said there was absolutely noth- 
ing wrong with the pump and that, being new, it was naturally 
stiff on one side and that all such styles of pumps work un- 
evenly when started new. 

The engineer suggested to the shop man that he ease off 
the plunger gland and see if it would benefit that side any, 
but when he did, he had to tighten it again because every time 
the piston traveled to the pump end, the piston would find 
contact with the cylinder and the cushion valves useless. The 
shop man went away without finding anything, but as soon as 
the pump was thoroughly warmed up, we began to make a 
thorough. search for the trouble. 

Taking the throttle in hand, after carefully starting the 
pump, I was quite sure that the shop man’s idea was right, 
that the pump was working stiff, that all it required was the 
regulating of the steam valves at each high-pressure cylinder, 
each cross-exhaust valve from the high to the intermediate 
and from intermediate to low. I carefully arranged these 
valves for more than four hours but to no good purpose, for 
just as soon as the pump would increase its speed, the left 
side would strike at the inboard end of its stroke. 

The pump was then shut down and after it had cooled 
sufficiently to allow for the taking off of the steam chest cover, 
I examined the high for valve leaks and valve position. In 
examining the valve for any possible leak, my method was to 
place the valve at the exact centre of its motion and then fill 
the steam chest with hot water. After an hour’s time it had 
not leaked any, so that I was quite well satisfied that the 
valve was tight. In examining the valve for position, I placed 
the right-hand piston rod at the centre of its travel, thus plac- 
ing the valve tappets of the left side at the centre of their 
motion, equalizing the lost motion between wrist block and 
tappets and the valve and valve clamps. I thus found the 
valves to be properly set. 

The low-pressure steam chest cover was then taken off 
and the valves found to be properly adjusted. In doing this, 
I noticed that the low and intermediate cylinders were still 
quite warm and upon examination found that the valve in the 
steam jacket piping was leaking somewhat. The main steam 
valve to the pump was then shut off and a new disc was put 
in valve in jacket line. Taking off the steam chest cover of 
the intermediate I noticed some steam emitting from one of 
the ports. It soon occurred to me that as the jacket valve 


was leaking, the steam must come from a leak in the jacket 
of the intermediate cylinder. 


To find the leak, I disconnected the jacket piping and drains | 


from the other cylinders and arranged them so I could put 
steam in the jacket and let it out very quickly without waiting 
for the other cylinders to be warmed up. I turned steam into 
the left intermediate jacket and soon the steam was rising up 
through the outboard port. But where was the leak? Taking 
the inboard head off and the piston out, I put a lamp in the 
cylinder but it was soon extinguished by the escaping steam. 
The steam valve was then shut off, the drain valves opened and 
the jacket relieved of all pressure. The cylinder being en- 
tirely free from steam, I relighted the lamp, closed the drain 
valve and turned on the steam again. This time I discovered 
the leak in the indicator connection at the outboard end of 
the cylinder. The next thing to do was to repair it, which 
was done in the following manner: 

Referring to the sketch, B represents the boss at the end 





£ ——>.__ Steam Cuest Cover 





- 












Jacket 


Live STEAM To 


« 
$ INDICATOR 
Connection 






Oursoarno END oF Wacae rue 


Jackey Leateo 





Inter meovate Gre. 











Repair to Steam Jacketed Cylinder 

of steam jacket space where a hole is drilled for a 14-inch 
pipe. At C, a black line is shown representing the sand-hole 
which allowed the live steam to enter the cylinder through 
the indicator connection. To repair this, the nipple was taken 
out and the hole was very smoothly reamed with a slightly 
tapering reamer so as to have the hole small at the cylinder 
end of it. A bushing was bored 14-inch full and turned off 
sufficiently to fit the hole at B and just long enough to cover 
the sand-hole. This pipe was driven to place and the indicator 
pipe screwed in. When the boiler pressure was turned into 
the jacket again it was good and tight and when the pump 
was started up there was no trouble to cushion the pistons on 
either side. 


Depew, N. Y. c < ae 


—,* 





The initial edition of the Harrisburg, Pa., Board of Trade 
Journal has just been published. It is a monthly publication 
devoted to the manufacturing and mercantile interests of 
Harrisburg, Pa. Being centrally located amid the iron and 
coal fields of Pennsylvania, Harrisburg contains many engine 
works, steel mills, boiler plants, pipe mills and other allied in- 
dustries and it is the purpose of the paper to exploit these to 
the outside world. THe Practicat ENGINEER wishes it success 
in its new undertaking. 
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EDITED BY THE ADVERTISING MANAGER 


Mr. Wm. B. MeVicker, Second Vice-President 
and Eastern Manager of the Dearborn Drug & 
Chemical Works, left on February 19th on a 
pleasure and business trip to Florida and Cuba. 
He will spend considerable time travelling 
throughout the Island, where the Company is 
doing an extensive business through their office 
at Havana. Mr. MeVicker is accompanied by 
Mrs. MeVicker. They expect to return about 
April first. 





The Canfield Mfg. Co., 116 Lehigh Avenue, 
Philadelphia, are still offering to send a sample 
can of Ambest Packing to engineers who send 
them their full name and address, also by 
whom employed and the number of engines, with 
total horse power. This is an all-metallic pack- 
ing which is adaptable to any stuffing box, 
large or small, where any kind of packing is 
needed. 





The Penberthy book, issued by the Penberthy 
Injector Co., Detroit, Mich., is published for 
free distribution to engineers who are interested 
in Injectors, Lubricators, Oil and Grease Cups 
and other specialties manufactured by this old 
and well-known firm. A copy will be mailed 
to any engineer mentioning this journal. 





The Gemmel Patent Boiler, built by the Gen- 
eral Engineering Co., 764 Swanson St., Phila- 
delphia, is an excellent and inexpensive boiler 
where small or moderate power is required. An 
illustrated circular will be mailed free to any- 
one interested. 





The Youngstown Steam Trap Co. have pub- 
lished a new catalogue describing their new 
tilting steam trap, which they will mail to any 
of our readers. Requests should be sent to the 
main offices of the Company, Keystone Bank 
Bldg., Pittsburgh, Pa. 





If you want to find out about a feed water 
regulator that is a wonder, write for a cata- 
logue of the Copes Feed Water Regulator. It 
has been in use for years and wherever installed 
it is said to save considerable in the coal pile 
and not one cent has been necessary for main- 
tenance and repairs. 

The chief engineer of the Horn & Hardart 
Baking Co., of Philadelphia, writes as follows, 
under date of January 31, 1906: 

Wilfong € Wiltbank, 
420 Mutual Life Building, Phila., 

Gentlemen: In reply to your inquiry of even 
date, will say that we installed two Copes 
Boiler Feed Regulators two years ago in one 
of our plants at 818 Chestnut St. These regu- 
lators have given perfect satisfaction and have 
cost nothing for maintenance during that time 
and are today in as good condition as they were 
the day they were installed. 

We also installed one Copes House Tank 


Regulator in the same building. We had pre- 
viously tried several other house tank regula- 
tors, none of which worked satisfactorily. It 
gives me great pleasure to say that since these 
regulators were installed we have had abso- 
lutely no trouble with our house tank. 
Yours very truly, 
W. S. PoLiarp, 
Chief Engineer, Horn & Hardart Buildings. 
One reason for its successful operation is the 
fact that it contains no floats or diaphragms, 
so that there is nothing to get out of order. 
It depends upon the expansive force of the 
water for its action, which is so positive that 1t 
is impossible for the level of the feed water to 
vary. Don’t fail to write to the makers, Wil- 
fong & Wiltbank, 420 Mutual Life Building, 
Phila., for a catalogue. 





Two kinds of boiler flue scrapers, one kind of 
flexible shafting, a loose pulley lubricator and 
several kinds of oil cans and torches are shown 
in an illustrated circular sent us by the Gem 
Mfg. Co., Spruce St., near 33rd, Pittsburgh, Pa. 





The American Boiler Flue Cleaner is a new 
apparatus for cleaning the soot and dirt out of 
boiler flues while the boiler is under pressure 
and without opening the doors and thus admit- 
ting cold air to chill the boiler. It‘is said 
that the whole operation only requires one or 
two minutes and practically no labor. A cir- 
cular describing the apparatus will be mailed 
to those interested. Address American Boiler 
Flue Cleaner Co., 508 Broad St., Bank Bldg., 
Trenton, N. J. 





Mr. W. B. Wilkinson, formerly supervising 
engineer of the Steam Boiler Equipment Co., of 
New York, and Mr. J. B. Hackett, for many 
years connected with boiler and engine room 
equipments, have associated themselves in busi- 
ness under the firm name of Wilkinson & 
Hackett, as general engineers and manufac- 
turers’ agents, in the special line of boiler room 
economy, at 428 Temple Court Building, Beek- 
man and Nassau Streets, New York City. 

They are putting the Wilkinson’s Patent Ac- 
celerated Syphon Jet System for burning cheap 
grades of anthracite coal on the market, claim- 
ing equal results to mechanical or automatic 
systems at less cost; also the “Hydro-Carbon 
System” of smokeless combustion of bituminous 
coal, and the Wilkinson System of burning fuel 
or crude oil as a substitute for, or in connec- 
tion with, coal. They are also representing as 
agents for New York and vicinity, the New 
England Roller Grate Co., of Springfield, 
Mass.; the American Boiler Flue Cleaner Co., 
of Trenton, N. J.; and the Standard Boiler 
Compound Co., of Bradford, Penna., and other 
high-grade specialties for boiler room economy, 
which their long experience has proved to be 
most efficient for the purchaser. 





Twenty-three years’ experience behind the 
up-to-date brains and plant of the Ohio Injector 
Co., of Wadsworth, Ohio, enables them to turn 
out injectors which have fine mechanical 
features, economy in the use of steam, reliabil- 
ity and ease of operation. They are manutac- 
turers of the Chicago Injector, the Garfield 
Double Jet Injector, the Garfield Automatic 


Injector, the Ohio and Garfield Locomotive In- 
jectors, the Garfield Ejector, and various styles 
of Chicago Sight-Feed Lubricators. Their 
latest catalogue describing these specialties will 
be sent to any engineer upon request and any 
information that may be desired relative to in- 
jectors or lubricators will be cheerfully fur- 
nished to any engineer mentioning THE Prac- 
TICAL ENGINEER. 





The automatic regulation of the feed water in 
boilers has become a known necessity in the 
modernly conducted plant. The essential fea- 
ture in boilers of all descriptions is the factor 
of dry steam. To obtain this, it is necessary 
to maintain a constant unvarying water level, 
which should at all times remain at or a trifle 
below the centre gauge cock line. 

The Williams Safety Feed Water Regulator 
is a well-known device of this nature, which 
gives the desired result. It is applied to over 
4,000,000 horse power and within the past two 
weeks they have sold equipment for about 50,- 
000 horse power; 6400 of this amount was 
shipped to the Jones & Laughlin Steel Com- 
pany, who have used this regulator for four 
years, now having about 33,000 horse power 
equipped. Other purchasers were Mandel Bros., 
of Chicago, Carnegie Steel Co., Armour & Co., 
ete. 

This regulator is manufactured by the Wil- 
liams Gauge Company, of Pittsburg, Pa., who 
will be pleased to send one of their fine cata- 
logues to any reader mentioning THE PRACTICAL 
ENGINEER. 





The Williams Gauge Company have recently 
_ opened offices in the following cities: At 612 
New England Building, Cleveland, Ohio, which 
is conducted by Mr. D. S. Tucker, and Room > 
Foulds Block, Winnipeg, Manitoba, Canada, con- 
ducted by Mr. M. O’R. Jarvis. 

Any inquiries directed to these gentlemem 
for Williams Safety Feed Water Regulators, 
Steam Traps, Pump Governors and other goods, 
will receive careful attention. 





The National Steam Pump Co., of Upper 
Sandusky, Ohio, have just issued a list of steam 
and power pumps manufactured by them. It 
contains much useful information and shows an 
extensive line of boiler feed, mine, double 
plunger and artesian well pumps. A postal 
card will bring one to you. 





L. S. Starrett Co., of Athol, Mass., make a 
specialty of manufacturing tools of all kinds, 
such as squares, scales, calipers, micrometers, 
speed indicators, hack saws, protractors, nip- 
pers, screw drivers and the like. Their new 
catalogue 17 has just been issued, and it should 
interest every engineer. 





Mr. G. Frank Duemler has resigned his position 
as Chief Engineer of the Northeast Manual Train- 
ing School, Philadelphia and in future will repre- 
sent the Dearborn Drug and Chemical Works, 
both in the engineering and sales departments. Mr. 
Duemler’s long experience as an operating engineer 
will be of great aid to him in his new undertaking 
and ‘his large acquaintance and great popularity 
with the engineers of this city insures his success. 
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If you want to know “Just Why You Should 
Use Ebonite” write for the booklet just pub- 
lished by the Quaker City Rubber Co., 409 
Market St., Philadelphia. Innumerable tests of 
varying lengths and severity which this pack- 
ing has undergone during the short time it has 
been on the market have shown it to possess 
very valuable properties for high pressure, 
superheated steam aand hot water service. A 
sample of “Ebonite” will also be sent to anyone 
mentioning THE PRACTICAL ENGINEER. 





Mr. U. 8S. King, formerly with Williams 
Gauge Company, has recently withdrawn from 
the Company on account of ill-health, leaving 
Mr. John M. Williams in sole charge of their 
enormous business. In retiring, Mr. King de- 
sires to thank the former customers of The 
Williams Gauge Company for their valuable 
patronage, with the hope that any future busi- 
ness will still be directed to the Company, which 
will retain its same name. 





A long-felt want in the shape of a union 
joint, which will not leak or rust and which re- 
quires no gaskets or attention, has recently 
been put upon the market by the Western Tube 
Company, of Kewanee, Ill., aand so great has 
been the demand for it that over one million 
were sold last year. 

This union is called the Kewanee Union and 
the manufacturers would like every engineer to 
become acquainted with its advantages, so that 
they will send, free of charge, a Kewanee 
Union for examination and test. 

Cut out the coupon found in their advertise- 
ment on page 47 of this issue and mail to the 
Western Tube Company, Kewanee, IIl., and a 
sample union will be sent you. 





The Wetzel Mechanical Stoker Company, of 
Trenton, N. J., have just put in operation 1000 
horse power Wetzel Mechanical Stokers for the 
Baltimore Refrigerating and Heating Company 
and have closed contracts for three 200 horse 
power Wetzel stokers for the York Manufactur- 
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L. TIT. Edwards 


CONSULTING ENGINEER 


Heating and Ventilation 
Lighting and Power Plants 
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1630 CHESTNUT STREET 
PHILADELPHIA 


Mechanical and Electrical Engineering 


ing Co., York, Pa., and also three of the same 
horse power for the Hestonville Ice Plant, 
Philadelphia, Pa. 

The success of this stoker is due to its 
scientific design and elegant mechanical con- 
struction and every one interested in the eco- 
nomical operation and smokeless combustion of 
soft coal plants should write for a catalogue. 





“Engineers’ Catalogue” is the name of a neat 
booklet just published by the New York Belt- 
ing and Packing Co., 91 Chambers St., New 
York City. It describes the uses of their well- 
known Cobb’s High-Pressure Spiral Piston 
Rod and Valve Stem Packings, for all classes 
of hard service, the Vulcan high-pressure spiral 
packing for high-speed work, the Magic rubber 
cushion packing, especially adapted for worn 
rods, the Amazon waterproof hydraulic spiral 
packing for cold water and high pressure, 
Elastic expansion ring packing for breweries, 
packing houses, ice plants, and cold storage 
plants, the Karbonite Black Sheet packing, the 
Indestructible White Sheet packing, the Ruby 
Sheet Packing and the Salamanda Sheet Pack- 
ing for different classes of service. These and 
many other specialties are described in the cata- 
logue which should be had by every engineer 
interested in packings. 





Frank Toomey, of 127 N. Third St., Phila- 
delphia, carries a complete line of second-hand 
machinery, including engines, boilers, steam 
pumps, gas and gasoline engines and dynamos. 
These machines have all been rebuilt and are 
kept in stock for immediate delivery. 





A. D. Granger & Co., 95 Liberty St., New 
York City, have just issued their catalogue No. 
3, describing complete power plants erected by 
them. They make a specialty of erecting power 
plants for hotels, office buildings, apartment 
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own design they put in boilers manufactured 
Harrisburg, Pa., and the Oswego Boiler and En- 
PATENT. ISEDORE S. PRENNER, E.E. 
Law, Patent and Engineering 

PATENT. PROMPTLY SECURED. 
Book, SHEPHERD & PARKER, 186 Deitz 
Kanawah Rivers, to sell the best thing on earth. 

PB 
521 Colburn Street, Toledo, Ohio 

Salesmen traveling among engineers 
occupied territory, Address 


houses, central station and isolated lighting 

and power installations. In plants of their 

by the Union Iron Works, of Erie, Pa., the 

Harrisburg Manufacturing and Boiler Co., of 

gine Co., of Oswego, N. Y. Their engines are 

built by the Skinner Engine Co., of Erie, Pa., 

Attorney-at-Law, Solicitor of 

p d Patents, Consulting Engineer, 

rocured = 
Room 1108 Betz Building, Philadelphia. 

Highest references from prom- 

inent manufacturers. Write for Inventors’ Hand- 
Building, Washington, D. C. 

Wanted A few good and competent engineers 

along the Ohio, Mississippi and 

This can be done after working hours and between 

times. Address 
TILLMAN 
Wanted to sell the France Metallic and 
Fibrous Packings. Good inducements on un- 
FRANCE PACKING Co. 
Phila., Pa. 


Tacony, 





GRAPHO 


SOMETHING NEW 
A new preparation for enriching oils. 
Will suspend in oil. 
No more Hot Journals. 
Engineers who have tried same claim 
it to be the best yet. 

SEND FOR SAMPLE 

A trial will convince you 

AGENTS WANTED 
GRAPHO MFG. CO. 


Cor. Frank and Commercial Sts. 
ROCHESTER, N. Y. 











the Bates Engine Co., of Joliet, Ill., and the 
Frost Mfg. Co., of Galesburg, Ill. The Cookson 
Feed Heater and the Heisler Pumping Engines 
complete their lists of specialties. Any person 
intending to equip a plant should write to them 


for Catalogue No. 3. 





The many testimonial letters which have been 
received by the Buckeye Boiler Skimmer Co., of 
Toledo, Ohio, indicate that their skimmers have 
found a warm spot in the hearts of those using 
them. A sample of these letters, from the 
Macbeth-Evan Glass Co., Pittsburg, Pa., written 
under date of January 20, 1906, follows: 

Buckeye Boiler Skimmer Co., Toledo, Ohio. 
Gentlemen: About a month ago we installed 
three Buckeye Boiler Skimmers in our boilers, 
at Marion, Ind., and it seems from reports we 
have received from our factory that these skim- 
mers are giving entire satisfaction in every re- 
spect. 

The factory writes they have not been 
troubled with foaming boilers, nor have they 
any trouble in keeping up steam. 

They say that beyond any question the skim- 
mers are a success, and it is wonderful the 
amount of sediment they blow out of the boilers. 

Wishing you success, we beg to remain, very 
truly yours, Macbeth-Evans Glass Co. 

This apparatus is explained in a neat cata- 
logue and will be sent free to any engineer 
mentioning THE PRACTICAL ENGINEER. 





The name “Gladiator” signifies strength and 
when that name was applied to the gaskets 
manufactured by the New Jersey Asbestos Co., 
of Camden, N. J., they were rightly designated, 
because they have never been known to blow 
out and they can be used over and over again 
without impairing their efficiency. Any reader 
mentioning THE PRACTICAL ENGINEER will be 
sent a sample, free of charge. 





The Corliss Engine Works, of 4041 N. Fifth 
St., Philadelphia, make a specialty of indicating 
engines and making engine repairs. They have 
a complete and model shop for building and re- 
pairing engines and no job is too large or too 
small for them. Estimates will be cheerfully 
given upon all classes of repair work, indicating 
engines or valve adjustments. 





The Platt Iron Works, whose Philadelphia 
office was formerly at 619 Arch St., have re- 
moved their office to the Commonwealth Build- 
ing, where they will be pleased to receive their 
many customers. 
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THE PURCHASE OF A 
ROSS OIL FILTER 


constitutes the best kind of a dividend-paying investment. It pays from the 
moment you install it in your plant by reclaiming all of your waste oil and 
making it as pure and good as when new. 

Wherever Cross Oil Filters are in use, lubricating 

bills are reduced 50 per cent. or more, and this saving 

is important, no matter how much or how little 

oil you use. 

Perfect materials, skilled workmanship and a complete 

knowledge of what a good filter should be, account 

for the fact that about 20,000 are in use today in all 

-parts of the world. ; 


Cross Oil Filters are sent on 30 days’ trial, 
subject to approval. 





THE OPINIONS OF USERS COUNT. 
Pittsburg, Pa., March 16, 1904. 
Burt Mfg. Co., Akron, Ohio. 

Gentlemen :—In answer to your favor of the 15th inst., would 
say that we have in the past few years used a great many of your 
oil filters and purifiers, and they have given us very good satisfac- 
tion, and I have no hesitation whatever in recommending them. 


Yours truly, Wn. D. Hartupee, C. E. & P. A. 
Pittsburg Plate Glass Co. 


Try a Burt Exhaust Head 


and you will have no more spraying exhaust. It effectually 
eliminates that bothersome and expensive condition by retaining 
all the condensation, permitting only dry steam to escape. 

Built of extra heavy iron, lapped, riveted and soldered, which 


makes it sufficiently strong to last a lifetime. 
SENT ON 30 DAYS’ FREE TRIAL. 


A SATISFIED USER. 
Glen Ridge, N. J. Oct. 22, 1903. 
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Burt Mfg. Co., Akron, Ohio. 
Gentlemen :—The Burt Exhaust Head which we have had in use for 
about five months serves its purpose admirably and is giving entire satisfaction. 


Yours very truly, Edison Storage Battery Co. 
Reynold Janney, Manager 


ontrwr SS 











We have recently issued a new 48-page catalogue, which contains full descriptions of our 
various types of Filters and Exhaust Heads. We have a copy for every engineer interested in 
the subects. Have you yours? When writing state whether your plant is equipped with a 
Filter or Exhaust Head and give h. p. of engine. 

We also manufacture the ‘‘ Burt’’ Ventilator. Send for 20 page booklet. 


The Burt Mfg. Co. ‘sttinricwa.' 204 Main St. AKRON,O.U.S.A. 


Also Supplied by Engine Builders, Dealers and Power Contractors 
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Irregular feeding is bad for a boiler, it causes frequent contraction and expansion, 
destroying the ductility of the boiler plate and increasing the liability of ex- 
plosion. Large “doses” of water requires sudden large quantities of fuel and 
every engineer knows that irregular firing is 
wasteful. More than ninety per cent. of all the 
boiler explosions that ever occured were the re- 
sult of irregular admission of feed water supply. 


The Williams Automatic 
Safety Feed Water Regulator 


maintains a constant water level which cannot vary more 
than about one half an inch, thereby permitting eco- 
nomical firing. This splendid automatic device rises 
superior to human frailties and besides paying for itself 
about twice annually in fuel, dry steam, and saving of 
repairs, it protects its users against boiler explosions. 
Over three million H. P. boilers in the better class of 
steam plants are operated daily by the Williams. It has 
a record of eight years without a repair, and no body 
ever heard of a boiler explosion where the Williams 
was in service. 

Steam users who do not adopt the Williams will pay its 
cost many times over to the coal man. 


Our Catalogue is interesting, instructive and FREE to all who ask. 

















“T luv a rooster for tew things— : 
one iz the krow that iz in him, and 
the other iz the spurs that air on 


him to bak up his krow with.” 
John Billings 
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The Williams Steam Operated Trap 


has a greater delivery and a greater and more positive 
discharge than any other trap. It blows the water out 
like a shot from a gun and closes just as quick. There 
is no waste, no dripping and spitting. No wire drawing 
or cutting. No matter how low it is placed its discharge is 
strong enough to throw the contents to the height of an 
ordinary two story building. Its action is positive. 
There is absolutely no trap duty it will not perform. « It 
will do the work of three or four ordinary traps and do it better. Try one; if 
you don’t like it, send it back. 


The Williams Steam Pump Governor 


will operate under the worst conditions on a variation of less than 
two pounds pressure. Can you depend upon the governors you are 
using to do as well? It allows the water to run uniform all the time 
and it will operate in any position. It is made flanged or screwed 
and for any type of steam pump. It issimple in construction having : 
few parts and nothing to get out of order, and it is the easiest of all 
pump governors to adjust. Since we first offered this governor to 
the public more of them have been sold than of all other makes 
combined. The U. S. Government uses them , 
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Steam users who do not use The 
Williams Automatic Safety Boiler [ 
Feed Regulator must pay its cost to 
the coal dealer many times over. 










.Pittsburg, Pa.U.S.A. 


® 10 Girard Bldg. Boston Office, 610 Tremont Bldg. 
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WARLEY’S 
BOILER 


No. 221 South Front Street 





COMPOUNDS 


Engineers and Steam Users who have used many other Compounds without success 
should give Warley’s a trial, and they will be surprised and pleased with the results given. 


Are prepared fom THE HIGHEST GRADES OF CHEMICALS ONLY. 


Do not contain anything of an injurious nature to iron or anything in connection 


with steam plants. 


Are GUARANTEED TO FREE BOIL- . 
ERS FROM SCALE AND PRE- 
VENT CORROSION and PITTING 


Can be used with perfect safety in any kind of 


steam boiler or plant. 


MANUFACTURED ONLY BY 


THOS. €. WARLEY & CO. 


Circulars descriptive of our Compounds will be furnished cheerfully upon request. 





PHILADELPHIA, PA. 


Telephone Connection. 
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Modern Electricity sé , 
=e é 
At last a thorough Electrical Text Book has 3 

“a we ws 
vette, 5 Seg 3 ule 3 4 
HENRY“ HORA'S Artisan, Student, Electrical En- i > 4 wt 2 2 3 
ineer, Inventor, and all who are wise % ® 

interested in thisM ysterious Force. Fl<6 3 














Summary of Contents: 





Motors, Meters, Rheostats, 
Storage Cells, Switchboards, 
XRays, Radium, Metallurgy, 
Electro-plating, Electric Welding, 
Telegraph, Wireless Telegraphy, 
Telephony, Special Information 


on Power Stations, Transmission 
and Distribution, Erection of 
Plants and Street Railway Systems, 
with complete diagrams especially 
prepared at great expense. Two 
Special Diagrams on Wiring. 
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2 INCH. 


SPECIAL 


"Wusrparion® 
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AND 
Cray RETORTS 


SPLIT. 








Carefully Edited and Arranged 


with a view to furnishing Electricians and Mech horoughly reliable book 
ef convenient size at a moderate price. _Nots a subject ar phbrvee interest is lacking. 





PRESS SAYS: 
THE SCIENTIFIC AMERICAN: HI Fa practical hand-book for students, 
apprentices and electrical _ engineers Beas Contains many practical 
les and their answers.’ . Covers both theory and practice.’ 


ARCHITECT AND BUILDER: “The arrangement is excellent; its 


pocket size adds to its usefulness.’ 


POPULAR MECHANICS: ‘‘A practical cyclopedia of all that is 
desirable to know concerning electricity and its application.*’ 


355 Pages— 150 ueteations 
ESPECIALLY DRAWN FOR THIS WO 
Cloth, sprinkled edges, [. 0 Full iter, $I 50 
aluminum stamped . marbled edges, a 


Publishers, LAIRD & LEE 
263-265 WABASH AVENUE, CHICAGO, U.S. A. 
SENT POSTAGE—PREPAID ON RECEIPT OF PRICE 


CORRUGATED COPPER 
GASKETS 


SAVE STEAM and make ABSOLUTELY TIGHT JOINTS 
Best and Cheapest—Samples Free. 


UNITED STATES MINERAL WOOL CO., 143 Liberty St., New York 


“i gcapiaton” GASKET 


They’ve never been known to blow out, and then—they can 
be used over and over again without impairing their officiency 
Let us send catalog showIng our full line of packings 

and gaskets. 


NEW JERSEY ASBESTOS CoO., : - CAMDEN, N. J. 


Fire Brick fa 














SUPERIOR 





SULLHEAD. 


% 





GTRAIGHT. 
Qu. 


















































Tulley’s Hand-Book on Engineering 


for Men Operating Steam and Electrical Machinery 


and all STEAM USERS, ELECTRICIANS, FIREMEN and MACHINISTS 


An encyclopedia of information, and in itself the most complete library of Engineering ever published. 

It is thoroughly ‘reliable and practical ; it is not only a guide but a teacher. 

As a reference and text-book it is the fullest, latest and best authority on the subjects treated. It ex- 
tends to detail not found elsewhere. Indorsed ‘by the foremost practical men in the world. Handsomely 
bound in eather and gilt. Pocket-book form. 

A 64-page illustrated pamphlet, describing the book, will be mailed for the asking. 


Sent anywhere on receipt of price, $3.50. Money back if not satisfactory. 


HENRY C. TULLEY & CO. 


Fifth Edition. 990 pages, 400 illustrations. 409 Wainwright Building ST. LOUIS, MO., U.S. A. 
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EVERY PRACTICAL ENGINEER WILL 
FIND MUCH VALUABLE INFORMA- 
TION IN THIS CATALOGUE. 
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Dixon’s Graphite Lubricants 
For steam and gas engines, 
air compressors, pumps and 
general machinery. 

ASK FOR PUBLICATION No. 96-1 


JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 
















The Best Lubricant 


Use it once and no other lubricant will ever satisfy 
you: Greatest lubricant ever discovered. ‘Try it 
on the worst bearing you have, or in your cylinder. 


SAMPLE FREE 


Oo. & W. A. WORNER 
1529 Perter St. Philadelphia, Pa. 


SECOND - HAND MACHINERY 
IMMEDIATE DELIVERY 


In Stock. Rebuilt and Guaranteed, 


ENGINES. ; 
1—28” x60” Wetherill Corliss, Rolling Mill Type. 
1—28” x48” Cooper Corliss. ; 
1—26” x60” International Engineering Co. 
1—18” -34” x 36” Cross Compound ever gy 7 ' 
1—16” x36” Double Fitchburg Automatic Engine. 
1—22" xX 42" Allis Corliss. st ee 
1—18” x42” Watts Campbell Corliss. 
1-17” X 36” Greene. 
1—16” -27”x 16” Westinghouse Compound. 















I—12” -20"x 12” Westinghouse Compound. 
I—12” -22” x 20” Porter-Allen. 
1—12” -20”x 16” McEwen center-crank. " 


1—16” x16” Ball & Wood Automatic. 
1—16” x16” Greene. 

I—15%” x15” Armington & Sims Automatic. 
1-15” xX 16’ New York Safety. 


1—15” x30” Buckeye Automatic. 

1—15” X 20’ Russell, Four (4) Valve, Automatic. 
1—15 X 18” Taylor-Beck, Automatic. 

1—14” X 20’ Russell, Four (4) Valve Automatic. 
1—14%” x15” Armington & Sims Automatic. 
1—14” X 24” Payne, Foor (4) Valve, Automatic. 


$—14” X 13’’ Armington & Sims. | 

1—13” x22” Buckeye Automatic. ‘ 

And many others. Stock is constantly changing. 
BOILERS. 


Two (2) 15@ H.P. Vertical Manning Boilers, 135 lbs. Steam. 
One _. H.P. Babcock & Wilcox Water Tube Boiler, 
150 lbs. Steam. 5 
Two (2) 180 H.P. National Water Tube, practically 

new. 
2—72" diam. X 18’ Horizontal Return Tubulars. 
6—66"’ diam. X 18” a si sd 
2—66”" diam. X 16’ 
1—60" diam X 18’ 
All first-class high pressure. 
Steam Pumps up to 12” Suction. ; 
Full assortment of Gas and Gasoline Engines. 
Largest assortment of Dynamos, Iron and Wood- 
Working Machinery. 


FRANK TOOMEY 
127-131 N. Third Street, Phila., Pa. 













IT IS SO EASY, 


so very much easier to stick to what you have been using for a long 
time, than to make a radical d and try thing al h 
new. Yes. it certainly is, but the cost of such blind loyalty is often 
excessive. We have lots of regular users of our Leviathan Belting, 
who, for many years clung to leather, as the only really best belt 
possible. To what experienced men they knew said in praise of 
Leviathan may be traced their profitable and permanent awakening. 


A brief booklet for the busy belt skeptic. Shall we mail it? 


MAIN BELTING COMPANY 


Sole Manufacturers 
12th AND CARPENTER STS., PHILADELPHIA 


55-57 Market Street, CHICAGO 120 Pearl Street, BOSTON 
40 Pearl Street, BUFFALO 309 Broadway , NEW YORK 















































Stops The Leak Every Time 


A complete set for every size of pipe in 

your plant will save many a dollar. 

Quickly applied while pressure is on the pipe 
WE GUARANTEE TO STOP THE 

LEAK. Steel or brass, all sizes, 3{-inch 

to 20-inch. No trouble to send further 
information. 


W. CLIFFORD SMITH 
138 N. SIXTH STREET 
PHILA., PA., U. S. A. 



























if not properly done, in any plant, will cause the engineer a great deallof trouble, and 
his employer unnecessary expense. Many years of practical experience and a force of 
competent assistants enables me to guarantee absolute satisfaction. 

WILLIAM MILLIGAN, Shop, 726 Sansom Street, Philadelphia, Pa. 
- Bell-Walnut 1271 a JOBBING A SPECIALTY 
* Keystone-Main 1-71 






















McDANIEL 
Improved Steam Trap 


All the working parts are con- 
nected to the bonnet and are re- 
movable with it, making it most 
convenient to repair. 








You never have to break a pipe 
joint they are all on the body. 
We know this Trap will please you. May we send you one for trial. 
Reducing Valves, Exhaust Pipe Heads, Ejectors, Relief Valves, Separators, etc. 


ESTABLISHED 1878 WATSON & McDANIEL CO. 
14 








7 N. Seventh Street, Phila. Pa. 





SEND FOR 1905 CATALOGUE 


REDUCING VALVES FOR ALL SERVICES 
GUARANTEED TO GIVE ENTIRE SATISFACTION 


MANUFACTURERS OF 
Steam Traps for all services, Damper Regulators, Back Pressure and Relief 
Valves, Grease Extractors, Steam Separators, Hot Water Temperature 
Controllers, Boiler Feeders, Tank Pump Controllers, Float Valves, Water 
Arches, Waste Heat Utilizers, Pump Regulators, Automatic Receivers 
and Pump Regulators, Water Feeders, Combination Muffler Tanks, 


Grease Extractors, etc. 
Write for Catalogue. 


KIELEY & MUELLER 
34 West 13th Street, NEW YORK CITY 
JAMES J. BROGAN, 810 Race Street, Philadelphia, Pa. 
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The Sterling 
Exhaust Head 


Proves | Engineers 











itself most everywhere 


effecient a CRE, | Know 
by its e it to be 


Palmetto Packing work 


| 
sciquinineiicaganiihegvactinsiniiae JN + | 





Best 


Soft packing. Packings with rubber in them will not stand i hal Pe Rtas 
the present up-to-date high pressures and high temperature. Sent on trial | ee oye For separating 

PALMETTO PACKING does not harden in a stuffing Freight Condensation 
box under the highest temperature or pressure. prepaid from 

The twisted core of indestructible fibre ensures resiliency | Exhaust Steam 
and retains always, sufficient lubricant to keep the packing 
soft and pliable, ensuring a close fit without gripping or 
scoring rods. 

PALMETTO PACKING is made in sizes for all 
purposes, is ready to use and does not deteriorate by keeping. 

Remember for high pressure and temperature, try 


ee Sen Sterling Pipe G Blower Co. 
Greene Tweed & Co. HARTFORD, CONN. 


17 Murray Street, NEW YORK New York Office, 136 Liberty Street 


ACTON’S SPECIALTIES 


di eM GREATEST LINE OF MODERN AUTOMATIC STEAM ‘WATER, AIR 
AND VACUUM SPECIALTIES IN THE MARKET 


Pump Governors, Reducing Valves, Back Pressure Valves, Con- 
densing Engine Relief Valve, Heavy Duty Valves, Damper Reg- 
ulators, Steam and Water Separators, Receivers for Returning 
Condensation, Thermostat Controllers, Water Works, Reducing 
and Relief Valves. Water Filters, Remove all Sediment. 


ANY MECHANICAL QUESTION WILL BE ANSWERED FOR 
- INTENOING PURCHASERS. WRITE ME. 


J O HN ACTON Patent Balance Valve Pump 


Compound Back Pressure Valve 118 John Street, BROOKLYN, N. Y. Governor 


For sale by | 
Contractors No baffle 

and | plates to cause 

Supply Houses | back pressure 


























5 
HAWKINS TO READERS OF THE PRACTICAL ENGINEER 
E N G | N E E rR = 3 This llbrary is intented for Engineers and assistants who may desire to obtain a thorough knowledge of the princip 
practices of modern Steam Engineering and Electricity. These works are now accepted as standard, are the most helpful books 
R A RY published as up-to.date self helps for busy men. Convenient in size and fully illustrated, handsomely bound and are supplied 
L on one dollar payments to responsible parties. 

Some of the subjects treated are explanations and the mathematics of engineering with examples, measuration, algebra, 
firing of boilers, boiler repairs, pump management, steam heating, plumbing, steam engine running, and construction, valve 
setting, taking indicator cards, engineers’ examinations (with questions and answers), dynamo and motor !management, and 
instructions for operating an electrical plant, and instruction in self help mechanical drawing. 


$1. MONTHLY PAYMENTS 


The books are sold on easy payments ; the set, seven volumes, price $12.00, will be sent, express prepaid, to any address 
on receipt of $1.00, and agreement to pay balance in monthly instalments of $1.00. Each volume is complete in itself; one, 
two, three, four or five books of the series will be sent on the same easy terms, that is, one dollar with order and remainder of 
the purchase money $1.00 monthly. Complete description of books sent free on request. 


CUT OUT AND MAIL TO-DAY 


P. E. I accept your offer to supply me with HAWKINS’ ENGINEERS’ LIBRARY (seven volumes) for$12. Enclosed find 
$1. as part payment; the balance I promise to remit in $1 monthly installments. 


You are at liberty to consult the person named below as | 


to my reputation for keeping business promises. 














Occupation . . 


Address 














~~ Send Postal for Engineers’ Catalog. THEO. AUDEL & COMPANY, PUBLISHERS, 63 Fifth Avenue, New York 
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The Best Covering 
Is The Cheapest 


There is a difference in the quality of Pipe Coverings just as there is in many other 
things. A good Covering must be non-combustible, strong and light in weight, for 
heavy covering may cause a line of pipe to sag and leak, necessitating the removal of 
the covering and other expensive repairs to say nothing of the trouble. 

Some coverings are light and non-combustible but are not strong, in which event 
they soon disintegrate and 


require renewing within a 


short period. 

Norristown Asbestos Magnesia 
Moulded Covering is absolutely 
non-combustible and it is also fis eae) ; 


‘<5 Se G 
> a ao, 


STRONGER and LIGHTER 
than any other high pressure 
covering. It is the ideal high- 





grade covering, notling better 
can be made yet it costs you no 
more than the ordinary kind. 
Just as well have the best while 
youare atit. Our High-Grade 


Asbestos Magnesia Block is 
unequalled for covering heaters, stacks, boilers and all large steam heated surfaces. 
We also make an extensive line of special coverings for low steam pressures, hot 
water, cold water, brine pipes, etc. Also a full line of felt, hair felt, asbestos air cell, 
corrugated paper coverings and mineral wool. 

When any part of your plant needs covering, write us full particulars and we will 
Our prices are the lowest. 





send you an exact estimate of cost. 





WRITE FOR CATALOGUE 


NORRISTOWN COVERING CO. 
NORRISTOWN, PA. 


TELEPHONE CONNECTIONS 


BOSTON NEW YORK 
PITTSBURGH 


BRANCHES 
PHILADELPHIA 


ATLANTA 


BALTIMORE 
CHICAGO 
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Gleans Boiler Tubes In 3 Minutes 


while boiler is under pressure without stopping operation. 











Do you want practically new clean tubes in your Fire Tube 
Boiler for every days use during this year? A permanent 
equipment on your boiler always ready for use so that you 
can throw away flue brushes, scrapers and steam hose. No 
after hours or Sunday work for Engineers or Firemen in 
cleaning tubes. J so, send for booklet and see how you can 
save the cost of this new equipment ina few months and 
make it a source of permanent income, as many steam 


users are now doing as references. 





Send For Catalogue 


AMERICAN BOILER FLUE CLEANER COMPANY, 


508 BROAD STREET BANK BUILDING, TRENTON, N. J. 





WILKINSON & HACKETT, Engineering Agency 


New York Office, 428 Temple Court Building, Beekman and Nassau Streets. 














‘“‘! Decide in Favor of the 
Weinland Tube Cleaner. 


1st—Because it is an easier machine to run. 

2d —It is lighter in weight. 

3d-—It makes better time cleaning. 

4th—It costs less for repairs and uses less water.’’ 


Says the Engineer of a great Steel Company in ‘his report on a com- 
petitive trial of the Weinland Turbine Boiler Tube Cleaner and a 
widely advertised turbine machine of another make. Every alternate 
tube was cleaned by the Weinland, and then the remaining tubes were 
cleaned by the other machine, a careful record of time, repairs and 
water comsumption being kept in each case, with the results stated above. 

The Weinland is the easiest machine to run, makes faster time and 
uses less water, due both to the scientific design of the turbine wheel 
or runner, and to the fact that it has smooth running ball bearings, 
which permit all the power to be applied to cutting scale. We furnish 
cone bearings if the purchaser thinks he wants them, but we have found 
the ball bearings to run enough longer and easier (when properly made) 
to pay for the extra cost. 


Send for Catalog No. 21 


The Lagonda Manufacturing Co. 
SPRINGFIELD, OHIO 





THOMPSON'S. PATENT SOOT EJECTOR 


No Steam 
in Tubes. 
No Soot in 
Boiler-room 
It goes up 

Chimney. 
Over 5000 
in use. 





The Tubes of your Boiler are the Lungs of your Power Piant. 
It will pay you to keepthem clean. Try a Soot Ejector. Sent on Approval 
RICHARD THOMPSON & CO., Sole Manufacturers 
126 LIBERTY STREET NEW YORK, N.Y. 














For Three Subscriptions 


to The Practical Engineer at Fifty Cents Each, we will send 
Free a Copy of 
ALGEBRA SELF-TAUGHT 
By W. P. HIGGS 
This is a most excellent book that commences at the very 
beginning and goes step by step from one stage to another. 
It is simply written and easily understood. 
Every young engineer should have one of these books. The 
study of Algebra is intensly interesting and a knowledge of 
it is a valuable possession. 
One Subscription to The Practical Engineer and a Copy of 
Algebra Self-Taught for One Dollar. 
ADDREss THE PRACTICAL ENGINEER 
46 North Twelfth Street, PHILADELPHIA, PA. 
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B. L. LARE, President WM. TIETJEN, Treasurer 


Che Sl: Uo Machine and Bool Co 


621-23 Cherry St., Philadelphia 


Engines, Pumps and Special All repair work will receive 


Machinery of all descriptions prompt attention 
BOTH PHONES 











J. D. KELLEY c. J. CURRAN 


We Are Hunting Trouble! re ae ees HE 


Oleaqua is the best Compound made for Cleaning and Preserving Elevator Systems. Write for Ciroular 


High Grade Lubricating Oils and Greases O. F. ZURN Co. 


QUALITY is our first and last consideration 23 and 25 S. Fifth St. PHILA, PA. 


Oo. F. ZURN J. M. ZURN 














LEAKY CYLINDERS, PISTONS and VALVES MEAN LOSS ;OF STEAM and FUEL 


Coal will be a burning question within the next few months, and now is the time to get your power plant in 
shape before the coal strike. 


WE REPAIR CORLISS, GREENE and ALL OTHER MAKES OF STEAM ENGINES 


Engines indicated, and valves adjusted to give the most economical service ; cylinders and valve ports re- 
bored and flat valves reface 4 in present positions. 


CORLISS ENGINE WORKS, 4041 North Fifth Street, PHILADELPHIA, PA. 


GEORGE RICKARDS, Mgt. 


ESTABLISHED 1872 : 
General Machinists and Builders of Rickards-Corliss Steam Engines 











NUGENT’S 
Valuable Treatise on 


HOW TO OIL AN ENGINE 


and large catalog of new and 


Up-to-Date Oiling Devices 
FOR HOT MEMBERS 
will be mailed free upon request. 


Wal WM. W. NUGENT & CO. 
= 29 W. Randolph St., Chicago, U. S. A. 


(T RADE MARK) Rimington Bros., Carlisle, England, Agents 
WE MAKE A SPECIALTY OF ALL KINDS OF 


Hydraulic Repair Works 


Gould ENGINE AND STEAM PUMP REPAIRS 
Packing Co. Special attention to erection of engines, boilers, pumps, Hot-Air 
Pumping Engines, etc. Our work the best and charges moderate, 


E. Cambridge, Mass. REGISTERED TRADE MARK] 
PHILADELPHIA HYDRAULIC WORKS 


Albion Chipman, Treas. East Cambridge, Mass. 
1218 Cuthbert Street, PHILADELPHIA, PA. 





Gould’s 
eee ea Steam and Water 
2 EET a Packing 


if you want the best get 


















RING PACKING 
In ordering give EXACT diameter 
of stuffing box and piston rod or 
valve stem. 
See that our name and 
trademark is on every 
package. 


































THE CELEBRATED 


Moncrieff 
SCOTCH 


Gauge Glasses 


\ GREASE 


and we are the ont makers 


LUBRICATES EVERYTHING 
Adapted to all kinds of machinery 


Cost of using oil 
| ost of using Albany Grease 
! | OurSpecial Offer. A sample can of Albany 
Grease with an Albany Grease Cup free 
of charge or expense for testing. 

The only information necessary to send 
is, pipe connection in bearing, depth of 
ily — oil hole from top of cap to journal, and 
868. ie 4 give particular part of machinery on which 





TRADE MARK 
ENGINEERS KNOW and appreciate the many good qualities of which 
we are the sole importers and distributors. 

Machine Tools and Wood Working Machinery 
Engineers and Contractors Supplies, and Equipment 




















SEND FOR SPECIFICATIONS AND PRICES -o, 
a 19 JOHN ST. LL. == 43 the same is to be tested. 
F A. Rogers Co. NEW YORK THIS TRADE MARK ON EVERY PACKAGE. at AW] COOK'S SONS 
so —— and Mill Supply Dealers 313 West St., N. Y. City 
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W. F. RUWELL 
Late with H. B. Underwood & Co. 


General Repairs to Corliss, 
Greene and other Steam 
Engines. 


CYLINDERS AND VALVE 
SEATS REBORED IN PLACE 


We make a special- 
ty of repairing Ice 
Machines and 
Pumps. All work 
guaranteed strictly 
first class, 
Office and Works. 
719-721 


Noble Street 
PHILADELPHIA, 
Tele. Connection 


We make a special- 
ty of Metallic Pack- 
ing or Piston Rods. 











IMPROVED 


| i Kellam Damper Regulators 


Wm THE SIMPLEST AND CLOSEST DAMPER REGULATOR 


Manufactured by 


J. E. LONERGAN & CO. 
211 RACE ST., PHILA, PA. 
> Brass Founders and Finishers and Makers of Pop 
Safety Valves, Water Relief Valves, Oil Cups 
and Lubricators, Steam Pressure 
Regulators and other Safety 
Steam Appliances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your inquiry is 
prompted by the sight of this advertise. 
ment. Catalogue D free on application. 


nn 











Established 
1851 


EAGLE IRON WORKS 
Reilly & Fearon Co. 


Successors to Hoff & Fontaine 
MANUFACTURERS OF 


Engines, Boilers, Stacks and Tanks 


General Machinists’ and Iron Founders 


1152-1164 NORTH THIRD STREET, PHILADELPHIA, PA. 


Cylinders Bored in Position 


Telephone 


Complete Power Plants Steam Fitting 
General Repairs to Ice Machinery, Engines Boilers, Pumps Etc. 











BRIDGMAN BROS. CO. 


WROUGHT IRON PIPE 


AND BRASS VALVES, FITTINGS, ETC. 
FOR 


STEAM, GAS, WATER AND OIL 
PIPE CUT TO SKETCH 


IRON 





Write for the Bridgman Catalogue 








1422-24-26 Washington Ave., PHILADELPHIA 








ESTABLISHED 1871 


J. & G. RICH 


General Machinists 


ENGINE BUILDERS 
AND DEALERS IN MACHINERY 





Especial Attention Given to Repairing and 
Erecting Steam Engines, Pumps and other 
Machinery, Shafting, Hangers, Pulleys, Etc. 


120 NORTH SIXTH STREET, PHILADELPHIA, PA. 
TELEPHONE 











JAMES GEMMELL. 


Phones—Key stone 43-88 a 


CYLINDERS OF ENGINES AND PUMPS 
ices IN PLACE 





REPAIRS 


STACKS, 
TANKS 


General Engineering Co. 
Engineers, ‘Boiler Makers, Blacksmiths 
J. GEMMELL, Supt. Phila., Pa. 764 Swanson St. 














AUGUST BLIND 


ENGINE ROOM 


D. H. KRUGER 


REPAIRS 





We send Portable Tools 
and Expert Machinists to 


REBORE 


General Repairs to Corliss, Green, Buckeye, and all other types of Engines. 


The Kruger & Blind Co., 
5if and 513 Master St., Philadelphia 


Late with WM. L. SIMPSON 


Ke ne an ll 
peaanent Ss Send for Booklet 


Telephones 


Cylinders, Valves, Ports, Straight and 
Taper Crank Pin Holes, etc., Reface 
Flat Valves, Turn Off Crank Pins. 


Machinists and 
Engineers 








Builders of Keystone Belt Pumps 
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$50.00 


PATTERSON (PERFECTED) GRADUATED SCALE 
BEAM HYDRAULIC DAMPER REGULATOR 


‘We have won first 
place in Hydraulic 

Damper. 

Regulators 


Selling by Giving such 
Value as this for $50.” 


(NO. 2 MODEL) 











Scientifically De- 
signed, Simple in con- 
struction. 


Will handle 1 to 20 Dampers on (1) pound 


variation of boiler pressure. 











Sent anywhere on 30 days trial, 
Satisfaction guaranteed or no pay. 


Patterson Manufacturing Co. 
5 SOUTH FRONT ST., BALTIMORE, MD. 





The Thompson 
+} Damper and Pres- 
A sure Regulator is 
equipped with the 
i very latest and best 
+] improvements, and 
“S] positively insures uni- 
“1 form steam pressure, 
‘74 therefore it saves 
coal. Don’t buy a 
‘%4 regulator until you 
sa investigate the 
Thompson, it is the 
MOST PERFECT ACTING REGULATOR MADE. 


RICHARD THOMPSON & CO., Sole Manufacturers 
126 LIBERTY ST., NEW YORK, N. Y. 


Western Agents Advance Packing and Supply Co., 55 So. Canal St., Chicago Ill. 

















Subscription Agents 


of experience and proven ability can 
make good money soliciting subscribers 
for The Practical Engineer. Every 
Engineer wants it. Write for terms, 
giving reference, experience and full 
particulars. Address Subscription Dept. 
The Practical Engineer, 46 N. 12th Street, 
Philacelphia, P a. 








ADVERTISERS 


If you were buying railway stocks as an investment you would 
naturally select securities that were increasing in value, for, by so 
doing you would stand a better chance of making a_ profit. 
Why not apply the same principle to the purchase of your adver- 
tising space and select growing journals; the kind that are increasing 
in circulation, influence and value to both readers and advertisers. 


The Average monthly Circulation of The Practical Engineer for 
the past three years is given below :— - 


For the year 1903 the circulation averaged 6437 copies per issue 
For the year 1904 the circulation averaged 11000 copies per issue 
For the year 1905 the circulation averaged 15208 copies per issue 


Any advertiser is invited to examine the paid subscription lists and 
Post Office mailing receipts of The Practical Engineer at any time. 


The leading newspaper directories do not credit any other steam 
engineering paper with any increase at all during the same period. 





Pe? po ee 


fi» ThA 


for 
the 





FRA 


dicat 


“My | 


My 























THE PRACTICAL ENGINEER. 





The United States 
Metallic Packing Co. 


PHILADELPHIA AND CHICAGO 








WRITE FOR NEW PREMIUM CIRCULAR 
We have added several new and useful articles to 
our list of premiums for procuring subscribers to 
The Practical Engineer and we want all our 
engineer friends to get up a Club. Write for circular 
The Practical Engineer, 46 N. 12th St., Phila., Pa. 





STARRETT 


Speed Indicator No. 104 


Price, Postpaid, $1.00 

This Indicator may be run at 
highest speed required, without 
heating. The working parts are 
encased. Dial has two rows of 
figures, reading either right or 
left as shaft may run. _ Steel 
pointed spindle with rubber tips 
for both pointed and centered shafts. The O mark may be instantly set at 
the starting point. 


Send for free Catalogue No. 17N of Fine Tools 
THE L. S. STARRETT CO., ATHOL MASS. ,U. S. A. 


TREE. 


sans INDICATOR 


Also 500 other things including every article, tool or 
device an engineer may want. For Free premium list 
and full particulars regarding this remarkable offer, fill 
out and mail us the coupon below. 


FRANCE PACKING CO.., inc. 
State Road, Tacony, Philadelphia 
MANUFACTURERS OF 
METALLIC, FIBROUS anp SHEET PACKINGS 












Tear OFF Here 


Date, 1904. 


FRANCE PACKING CO., 
State Rd., Tacony, Philad’a. 








Gentlemen: 
Kindly send me premium list and full particulars regarding the in- 


dicators and other articles you are giving to engineers. 
~My name is 
My address is 
I am employed by 














Give Complete Address. 

















What is this Kewanee Union, anyway, and what 
is it good for? 

I'll tell you. It is a brass and iron union, made 
right. The brass end is brass—nat brass coated nor 
brass tipped, nor with any little brass pieces fastened 
on to it, but just solid brass. Nothing to fall out or 
work loose. Costs a little more to make it that way, 
but when you get it you know what you've got. 

The tail-piece and the nut are malleable iron. 
Now if you'll notice, this gives you not only a brass 
to iron ball joint, but what is just as important, a 
brass to iron thread connection. No possibility of 
that union rusting together. It is used in locomo- 
tive work where it is necessary to disconnect re- 
peatedly, and you can keep that up for a long time 
and the union will work just as perfectly and the 
joint will be just as tight as when new. No gaskets, 
Brass! Iron 





og Sopa prune 
o you use unions: 
The Kewanee will re- 
pay its cost to you many 
times over, in time and 
trouble saved and leaks 
avoided. 

If you don’t know 
the Kewanee it is time 
you got acquainted. 
Over a million were sold last year. Fill out and mail the 
coupon below, and a sample will be sent you prepaid. 
Enclose (if you feel like it) ten cents in stamps to 
help pay shipping charges. 


WESTERN TUBE CO., Kewanee, IIl. 


Send me free of charge a Kewanee Union for examination and 
test ; also a copy of your Specialty Catalog No. 4 








BE I ns 5's cinnn ance soreecsceciioscoureussnn 
ND Bien’ Stk Swe bade Riad ccnce cea’ 
RE IIR x ain's Shsand pom nase deegndees 
Ye ib iain onan +000. semeak anion Raa 
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Don’t work by rule of thumb—know things and know 
them accurately. Tis not the badge of office, makes 
the chief engineer, but superior knowledge. 


A ROBERTSON-THOMPSON 
INDICATOR 


will give you the knowledge 








that will fit you for a higher 





position and more pay, more 






than any other engine instru- 





ment you could buy. 






Moderate in price. 


ROBERTSON-THOMPSON 
INDICATOR 


A Victor Reducing Wheel 


will insure the correctness of 
your indicator diagrams. It: 
reduces stroke to card size, 
without the possibility of error, 
avoiding all lost motion. Our 
new patented spring tension 
device puts the Victor away 
ahead of all others. Price 
within easy reach. 























VICTOR REDUCING WHEEL 


In reading M.E.P. from your indicator card, you can 
save yourself the time required for complex calculations 
and avoid possibility of error, by using a 


A WILLIS IMPROVED PLANIMETER 











THE WILLIS PLANIMETER 


Direct and absolutely correct reading, without figuring. 
Price right for engineer. All sold to engineers on easy terms 


DON’T YOU WANT OUR DESCRIPTIVE CIRCULARS OF 
Robertson Feed Water Heaters Shaking and Dumping Grate Bars 
Hine Extractors Spencer Damper Regulators Waste Oil Filters 

Exhaust Heads, and Eureka Packing 


Jas. L. Robertson & Sons (Incorp.) 
205 Fulton Street, NEW YORK 






American Water Softener 


No matter how you look at it there are strong reasons 
why you should adopt it. 
Have you ever figured out what a sheer waste of 
good money it is to use hard water? 

OUR CATALOGUE GIVES A FEW HINTS 


AMERICAN WATER SOFTENER CO. 


1002 Mutual Life Bidg., Philadelphia, Pa. 
Western Office :—302 Outlook Bldg.; Columbus, Ohio 














THE McCARTHY 


Four-Way Valve 


is used to take the place of the old four-way cock which as every 
engineer knows, wastes more steam than it takes to do the work re- 
quired of it. 

The McCarthy Valves have been in use for seven years under the 
most severe conditions and have never leaked. ‘They are easy to 
work and require no packing. 

They can be used to advantage for elevators, hydraulic and 
steam lifting machinery and are used extensively in all the largest iron 
and steel plants throughout this Country and Europe. 


Write for Circulars and Prices. 
FELIX McCARTHY 
POTTSTOWN PENNA 


Also Manufacturer of the McCarthy Exhaust Relief Valve and the 
McCarthy Universal Union. . 
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YOU CAN SAVE 
NINETY vex CENT. 


All boiler compourids are composed of approx- 
imately the same combination of chemicals. 

These chemicals can be obtained anywhere 

at a trifling cost and the mixing of them is a 

simple matter. 

We will sell you the formula for making 

“Perfection Boiler Compound” and you 

can make it yourself and save about ninety 

per cent. 


PERFECTION BOILER COMPOUND 


never fails to give satisfactory results, we 
manufacture it for sale and guarantee perfect 
results or no pay. Those wishing to pur- 
chase the formula for making it may order 
a barrel of the compound first and test it 
before buying the formula. Write for 
circular and list of testimonial letters. 


The Consumers Supply Co. 


18 Marzetti Building COLUMBUS, OHIO 








Free 
Premiums 


If you think The Practical Engineer 
is a good paper, why not show it to your 
engineer friends and get them to sub- 
scribe for it? You will be doing them 
a favor, we will give you a valuable 
present for your trouble. We have 
recently issued a New Premium Circular 
which we will be glad to send you 


upon request. 


THE |PRACTICAL ENGINEER 
46 N. 12th St., Philadelphia 



















The Right Oil 
In The Right Place 


Use lubricants adapted to the requirements of 
your engines and machinery and you will save oil, 








fuel, power and money. 


Harris Oils 


are specially prepared to furnish just what is 1- 
quired for the effective and economical lubrication 
of engines and machinery of every kind. Scientific 








test confirms our practical experience as manufac- 







turers of 
SATISFACTORY LUBRICANTS FOR 
EVERY PURPOSE. 

Our catalog of Harris Oils, which we send for 
the asking, contains a fund of information on the 
subject of lubrication and we have a proposition we 
will submit to you on request, that never fails to 
interest users of lubricating oils. 


A. W. 
Harris Oil Company 


320 South Water Street, Providence, R. I. 











Pacific Coast Agents. 
Tatum & Bowen, 36 Fremont St., San Francisco, 
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GARLOCK eiiisés 


are made with a supe ‘ior quality split case so that 
they can be applied to any type of engine without 
disconnecting the rod. |The rings are so con- 
structed that they will adjust themselves auto- 
matically to the rod and take up for wear, holding 
steam tight under the highest pressures with very 
slight pressure on the rod. 

In short, Garlock Metal Packings are like Garlock 
Fibre Packings the best of their kind. If you 
are interested in metal packings. 


WRITE FOR OUR NEW CATALOGUE OF 
METAL PACKINGS 
























GARLOCK PACKING CO. 


Main Office :— Palmyra, N. Y., U.S. A. 


STORES 

Philadelphia St.Louis New York Atlanta, Ga. 
Cleveland Denver Chicago Palmyra,N.Y. Pittsburg 
San Francisco Boston Hamburg, Germany 


The 





FACTORIES 
Palmyra, N.Y. Denver, Colo. San Francisco, Cal. 
Atlanta, Ga. Hamburg, Germany 

















Stayman 


METALLIC 























Rod Packings 
WILL LAST FOR YEARS 


This is the most sensitive and most 
durable metallic packing to be found 
anywhere. It adjusts itself instantly and 
automatically to every variation in the 
rod and maintains a steam tight contact 
with the rod practically without fric- 
tion. So slight is the friction that a 


two inch rod packed steam tight can be moved back and forth with one hand, where with 
many grades of packing a draught horse could not move it. No steam user can afford to pay 
for this friction load. Let us tell you more about this and other Stayman products. 


WRITE FOR ILLUSTRATED CIRCULAR 


Stayman Manufacturing Co. 
143 LIBERTY STREET, NEW YORK CITY 
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STYLE No. 1 









JOHN RICHARDS 





CHIEF EN GINEER 
M.B. SMITH COMPANY 
SAGINAW, MICH. 











STYLE No. 2 













Mn. ~Whert Black 





Renken City Goaneed Ae. Co 












STYLE No. 3 











Charles Metzger 





IDI? Pine Street 
San Francisrs, Cal. 


















Philadelphia, Pa. 








ONE HUNDRED 
CARDS FOR YOU 


Mail us a piece of scale 
from your boilers. 


Mail us the coupon below 
with the sample of scale. 


As compensation we will 
send you the cards free. 


Write and tell us which style of card you want. 
Write exactly what you want us to print on same. 


Be sure to write very plainly so we will not be 
mistaken. 


When we get the sample of scale from your boilers 
we will analyze it and send you a certificate of 
analysis, no charge. You know we make a 
special compound for each case. So you see 
yaa is a special meaning in the words: 


Lord’s Boiler 
Compounds . ise 


y, oN. 9th Street, 


For YOUR 2 


a sample of scale from our boi og » 
Ry "Yeu ome to analyze it, and send me 


o wee of charge. a certificate of ana! : 
BOI LERS f nical ee : 
” jae of botlersinuse____ : 


Scams of each bottler. 





*. 7 vequency of cleaning boilers . 
o” Frequency of opening tne blow-off durin; : 


ys 
River or othe § 
s 


y working hours 





GEO. W. LORD CO. the Ammar 
2238-50 N. 9th Street, 


e “Coal burned per day 

F Water evaporated per day 

. Name 
? * Street and Number 














City State. 
o rm’ s Name = 
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The Bourse, Philadelphia, Pa. 





PHILADELPHIA 





GREASE 


The Lubricant of Highest Quality 





This is not an ordinary grease such as you may have seen ortried. It is a highly refined lubricant 
made from a special combination of high grade oils ‘by an improved dry heat process. It looks 
better, wears better and is better than any other grease ever made. Every engineer who tests it 
wants it again. 


Large Sample Can Free of all Cost 


to every engineer or user of lubricants who wishes to try it. It is better than oil at any price and 

much cheaper, and it is better by far than any other grease. If you adopt this grease as a lubricant 

_ throughout your plant it will reduce your expense for lubrication from 40 to 60 per cent. and at the 
’ same time will reduce your friction load and prevent accidents from overheated bearings. 

When writing for sample can please state what you want to use it for so that we will know 


what density to send. 


Philadelphia Grease Mfg. Co. 


That’s why we want to send a 


97 High Street, Boston, Mass. 





The Practical Engineer belongs to 
its engineer readers. When you 
have anything to say, say it and say 
it through the columns of “‘ The 
Practical Engineer.”’ 





NEW EDITION 
Care and Management of 


Electric 
Power Plants 


By NORMAM H. SCHNEIDER 


thoroughly revised and enlarged, with many 
new diagrams, tables and 137 new illustrations. 


A practical book for the practical man, 
containing a fund of valuable information for 
those who have to do with Electric plants. 

Among others there are chapters on 

Storage Batteries 

Standard Wiring 
Switchboards and Instruments 
Incandescent Lamp Testing 


294 Pages 203 Illustrations 
Handsome Full Limp Leather, . $2.50 
Cloth, - 5 = © = $1.50 


Spon & Chamberlain 


123 P. E. Liberty St., New York 

















McNELLEY’S 


AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of experiments by an engineer of 
long experience, assisted by expert chemists. 

American Boiler C d not only c letely removes all scale and 
incrustation in the boiler, but prevents new from forming, and will, if 
properly used, keep the boiler absolutely clean and free from all forms of 
corrosion, such as pitting, grooving, honeycombing. 

Send sample of Water and Sample of Scale if Convenient. 

We will be pleased to hear from engineers who will secure trade for 

us. When writing for information address 


J. McNelley, Dept. Mgr., 35 Poplar St., Phila, 
SOLD THROUGH 
SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, - - - Philadelphia, Pa. 





J. C. McNELLEY 














ENGINEERS WANTED 


To represent the 
Cherry Chemical Co. 
RED SEAL Manufacturers of the 
BOILER — RED SEAL BOILER COMPOUNDS 
Office and Works 
OO) ere) 6) 18) No. 10 North 19th Street 
Philadelphia, Pa. 
Registered Trade Mark Write for Circulars 




















March, 1906. 


THE PRACTICAL ENGINEER. 





/ 


OO wie 


‘ 
7a 


Vb oo 4.2 


The reason the great majority of engineers— 
good engineers—chief engineers, each prefer 


EUREKA 
PACKING, 


genuine EUREKA PACKING before any other 
soft packing, is because it can be trusted to do 
things better than what has been done before; in 
other words, because it can be trusted to make a 
steam tight joint without friction, every time; be- 
cause its rubber core ensures resiliency and ad- 
justability to any form of stuffing box and to rods 
that are bent, flat or scored; because the covering 
of braided, long-fibre flax, completely envelops the 
rubber, protecting it from contact with moving 
rods; because its first cost is about one-half less 
than that of the next best soft packing. 

Now ask your dealer for Eureka Packing, and 
be sure you get the genuine Eureka. 
Hine Extractors, 
Exhaust Heads, 

If you are interested in 
Spencer Damper Regulators, 
Robertson Feed Water Heaters, 
Willis Improved Planimeters, 
Victor Reducing Wheels, 

Robertson-Thompson Indicators, 
WRITE FOR CATALOG 


Jas. L. 
Robertson &Sons, 4 


Incorporated 


205 Fulton Street, 
NEW YORK 


Where a compound engine is used and the 
engineer is likely to be temporarily absent, 
protection against the results of failure of 
the condenser and loss of vacuum is 
afforded by a 


Foster 
Relief or Free 
Exhaust Valve 


Vertical or horizontal 
styles, noiseless, positive and 
reliable. 

The Foster Catalog 
gives detailed description of 
our Foster Class W. Valves, 

Back Pressure Valves, Non-Return Stop 
Valves, Float Valves, Pump Governors, etc. 


Foster Engineering Co. 
NEWARK, N. J. 








rv * 
DAVE, 
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GOOD NEWS 


We are very glad to announce to our subscribers that one of our sales- 
man, Mr Frampton, has perfected a very neat cover that can be used to 
keep the copies of The Practical Engineer clean and in a usable 
condition. 

One of the binders (as per the above cut) will be sent for 50 cents or 
with your subscription for $1.00, or we will send our binder FREE 
for three subscription at 50 cents each. Address Department 12. 


THE PRACTICAL ENGINEER 
46 North Twelfth Street, PHILADELPHIA; PA. 
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BELL PHONE—FILBERT 2258 


ELEVATOR REPAIRS 


YOU HAVE ELEVATOR TROUBLES. WE 
HAVE EXPERIENCE. LET’S SWAP. 


Keystone Elevator Inspection & Repair Co. 
923 LOCUST STREET, PHILADELPHIA 


KEYSTONE PHONE—MAIN 10-06 














— The “Philadelphia’ Grease Cup 


“= ; Automatic Feed By Means Of Compressed Air 


Geo. W. Barnett, Chief Engineer, East Orange (N. J.) Water Dept., reports 
running 192 hours with one and one-half ounces of grease in the “ Philadel- 
phia” Cup, as against 6 ounces to 8 ounces formerly used for same run in spring 
cup. Clear saving of at least 75 per cent. with just as good results. 

We have many similar reports from other users of this Cup. 


WRITE FOR FULL INFORMATION 


The Philadelphia Lubricator G Mfg. Co., Inc. 


1525 Land Title Building, - Philadelphia, Pa. 





Some Facts About 
Detroit 


. 
Lubricators 
There are 800,000 of 
them in use. 

More of them are sold 
than of all other makes 
combined. 

They are used 
by fully nine- 
tenths of the 
prominent 
American engine build- 








ers. 
It requires merit to 
establish such a record. 


CATALOGUE ON 
APPLICATION 


Detroit Lubricator Co. vetRoit, micu. 








Drop by Drop 





with the certainty of destiny 
is the way this lubricator oils 
your engine, pumps and other 
machinery to which it is 
attached. It does not deliver 
a small amount of oil one time 
and a large amount at another 
it delivers the right quantity, 
to the right spot, at the right 
time. 


The STERLING 
LUBRICATOR 


is a perfect automatic machine. 
It starts when the engine starts, 


and stops when the engine’ 


stops. There is no waste and no 
uncertainty. It gives perfect, 
positive lubrication with a 
minimum amount of oil. 

It is economical, efficient and 
ornamental. 


Send for our Catalogue. 


Sterling Lubricator Go. 


3 Frank Street, 


Rochester, N.-¥. 











le 
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YOU CAN EASILY OPERATE 
THIS TYPEWRITER 
YOURSELF 


Don’t worry your corre- 
spondent. 
Don’t write him anything 


ee 
by hand that akes him time 
to make out—that may leave 
him in doubt—that he can’t 
easily read. 
And don’t fill out legal 


papers or card memos—or 


make out accounts in your own handwriting. 
It looks bad, reflects on your standing, makes people B 8) L 


think you can’t afford a stenographer, and is sometimes 


g ---  e AND FIRE BOX BLOCKS 


fill in an insurance policy—enter your card memos—make 


out your accounts, or a hotel menu—or do any kind of 
ih acon , PATENT BACK 
writing you need, on any kind, size or thickness of paper, me) N G U E 8) AN 'D) 4 » Cc re) M B US T | re) NI 


and space any way you wan on GROOVED 


“OLIVER 


Typewriter 
The Standard Visible Writer 


You can write any of these things yourself if you do not 
happen to have a stenographer. 

For you can easily learn with a little practice, to write 
just as rapidly and as perfectly, as an expert operator on 
the OLIVER. Because the OLIVER is the simplified 
typewriter. And you can see every word you write. 
About 8@ per cent. more durable than any other type- 
writer, because it has about 80 per cent. less wearing 
points than most other typewriters. 

Eighty per cent. easier to write with than these other 
complicated, intricate machines that require “humoring”’ 
—technical knowledge—long practice and special skill to 
operate. 

Than machines which cannot be adjusted to any special 
space—with which it is impossible to write abstracts, 
insurance policies, or odd-size documents except you buy 
expensive special attachments requiring experts to operate. 

You can adjust the OLIVER to any reasonable space— 
you can write on any reasonable size and thickness of * 


: r ag toe ont fe ee 
paper, right out to the very edge,without the aid of any ex- ; “ \ a’ 
pensive attachinent or special skill, and your work will « Y C “ 
be neat appearing, legible and clear. 2 / 
Forthe OLIVER is the typewriter for the doctor, the 


OC 


Dia INQUIRIES SOLICITED. TROV,.NV,U.SA. 
Write us now for our booklet on the simplified features \ - g 
of the OLIVER. —<—————— 


The OLIVER Typewriter Co. 
WALNUT AND TENTH STS. 
PHILADELPHIA, PA. 




















Walsh Metal Face Packing Walsh Combination Gaskets 


Adapted to all kinds of Steam and Water Packing. Will WILL NOT BLOW OUT 
not cut Rods, will not wear rods to shoulder, will not harden een . 
under compression. More durable than fibrous packing. Less 

friction, as it is lubricant of itself. For packing engines, steam 

hammers, cranes, valves, expansion joints, pumps, elevators, 

accumulators, hot-water plunger pumps, etc. Cotton, Linen 

and Square Flax Packing in Stock. 


PACKING FOR ELEVATORS a Specialty 


Walsh Packing Co. 


| 1 18 and 1 120 Ss. Seventh St.. Philadelphia, Pa. The Cheapest Gasket Made. 


A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and Rainbow Rubber ae 
shown in cut. Made different widths and thicknesses for man and hand hole Gaskets. 





A—Fibrous Packing. B—Metal. 
C—open space to avoid butting when cover is worn off. 
D—Section of metal cut out at C. 
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Wright “Victor” Low 
Pressure Steam Traps. 


For Steam Pressures from 
0 to 20 pounds only 


Outlet valve approximately as large as connecting pipe, 
giving greater discharge than by any other trap yet designed. 
For heating systems and other low-pressure work we 
guarantee absolute results. 

Material first-class, workmanship perfect. 


GIVE THEM 
A TRIAL 


Our new No. 10 
catalogue fully ex- 
plains our claims 
me ®nd guarantees,and 
will be sent upon 


application. 





Wright Manufacturing Company 


72 Woodbridge Street, DETROIT, MICH.,U.S.A. 





The Ashton 


Quality | 





|,.POP SAFETY VALVES 


RELIEF VALVES 
BLOW - OFF VALVES 


can be trusted at all 
times, being of a 
superior quality and 
guaranteed to give per- 
fect satisfaction. 


Send for catalog ‘‘ D’’ 


THE ASHTON VALVE CO. 
271 Franklin St. 


Boston, Mass. 








STEAM AND VACUUM 
GAGES 
RECORDING GAGES 


are absolutely accurate 
and reliable, having non- 
corrosive movements. 
BRANCH STORES 
110 Liberty St., New York 
142 N. 6th St., Phila., Pa. 
Frick Bldg. Pittsburg, Pa. 
160 Lake St , Chicago, Ill. 
2 Pine St., Sa Francisco, Cal. 




















It’ s The Valve Area 





Resident Manoser, i. BANCROFT MELLOR 
No. 14 S. Fourth Street, Philadelphia, Pa. 


and not the Size of the 
Trap that gives results —in 
fact, its an entirely different 
proposition from other steam 
fixtures. Let us tell you 
why, or, better still, send a 
Dunham Trap on trial to 
prove it. 

Made in all sizes and styles 
to fill requirements. 

Ask for Circular C. 


C.A. Dunham Co. 


Marshalltown, Iowa 








3 USelul Things for a Steam Plant 








LINDSTROM’S 
SUPERHEATER 
STEAM SEPARATOR 


The newest and best made. 
It removes the Condensation 


and Superheats the Steam. 








Cylinders Rebored in the Present Position from 
4 inches to 80 inches in Diameter 





HIGH GRADE WORK AND A GUARANTEE 
TO BACK IT UP 





LINDSTROM'S 
CORLISS VALVE 
STEAM TRAP 
THAT NEVER 
FAILS 





MY CATALOGUE shows all my specialties in detail and also gives full 
and complete instructions, with drawings, for setting valves on simple 
and compound Corliss engines. Free to engineers. 


JOHN T. LINDSTROM 
214-216 S. Third St. ALLENTOWN, PA. 











SEPARATOR 
FOR INTERIOR 
OF BOILER. 


This Separator will keep 
the water in your Boiler. 
It will Reduce the Mois- 
ture three-fourths of one 
percent. It will stop the 
priming in your boiler and 
furnish Dry Steam to your 
engine. Keep the water 
in your boiler and save 
your Engine from break 
downs. 
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FOR STEAM ENGINES 


is accepted by Engineers the world over as 
Standard, embodying every feature that goes to 
make a strictly first class machine—easily and 
quickly filled, valves conveniently arranged, 
separate attaching shank, rigid construction, 
arms cast in one piece with the body, etc. 


The WM. POWELL CO. 
Cincinnati, Ohio 
New York Dept. Philadelphia Dept. 
51 Cliff St. 518 Arch St. 


Boston Depot 168, Cor. Congress & High Streets 


cL Wie 








PRACTICAL 
Ammonia Refrigeration 


By REDWOOD 


is a Practical Handbook for Engineers in charge of Ice 
Plants. It contains 146 pages of good reliable information 
including numerous Tables and is fully illustrated. 

The Tables alone are worth the price of the book for 
reference purposes. Price, $1.00 or will be sent free as a 
premium for a Club of Three Subscribers to The Practical 
Engineer at Fifty Cents Each. 

One Subscription to The Practical Engineer and a Copy of 
this Book for One Dollar. 


ADDRESS THE PRACTICAL ENGINEER 
46 North Twelfth Street, PHILADELPHIA, PA. 








‘“WorthHas Won.” 


THE ANDERSON CUSHIONED NON-RETURN 
VALVES 

supply a very vital part of the general piping 
system of power plants; the modern power sta- 
tions and manufacturing plants, blast furnaces, 
steel mills and mining plants with their batteries 
of boilers generating high pressures of steam, 
have necessitated the use of a valve to act ag a 
safeguard in emergencies. They will auto- 
matically cut off the steam in case of accident 
to the boilers. ‘‘An absolute safety stop.’’ 





The Anderson Cushioned 
Non-Return Valve. 


THE GOLDEN PATENT 
TILTING STEAM TRAP 


has won for itself an en- 
viable name and reputa~ 
tion. It is a trap of real 
worth. Simple, positive 
and durable. It has no 
floats, valves or buckets 
inside the trap to cause 
trouble and expense. All 
working parts are outside. We know these traps have no equal. 


GOLDEN-ANDERSON VALVE SPECIALTY CO. 
115 PIKE STREET, PITTSBURG, PA. 











Golden Patent Tilting Steam Trap 








Modern Practice 


Among reliable Belt Manu- 
facturers is to discourage the 
use of liquids and when necessary 
apply a very thin coating of 


Clean to handle. _— Easy to apply. 


(See picture.) 


Effective in preventing slipping, it 
appeals to the thrift and sound 
judgement of most Paper Manu- 
facturers who test it. 


Call on your dealer, or send us 2 Cents for Free 
Sample, stating if for Leather or Rubber Belts. 
No ONE kind is good for ALL belts. 


Stephenson Mfg.Co. Albany, N.Y. 








Filtered 
Feed Water Prevents Scale 


The Blackburn Smith Patent Feed Water Filter and Grease 
Extractor will remove all the mud and grease from your feed water, 
prevent scale and save you the cost of boiler compounds !and wasted 
fuel. Can be placed either on the suction or discharge scale of feed 
pump. Easy toclean. Made in all sizes. Write for Catalogue. 


Greacen-Derby Engineering Co. 
PERTH AMBOY, NEW JERSEY 











THE PRACTICAL ENGINEER. March, 1906. 





EXHAUST, OUTL ET 





TheOTIS 


Feed-Water Heater, 
Oil Separator 4» Purifier 


is superior to all other heaters in every 
important detail. Look at the cut, 
notice carefully the arrangement of the 
tubes. Every engineer will see at a 
glance that their arrangement gives it 
an immense advantage over others. 

Then look at the Water and Oil 
Separator, with the series of baffle 
plates and the cool settling chamber at 
the bottom. 

This arrangement extracts the oil 
from the exhaust so that the exhaust 
can be used for heating and then be 

STEWART HEATER returned to the boiler, at the same 
Lexe) e ° . 
NTA time it separates and carries off all the 
water of condensation. 

It is easy of access, and easy to 
keep clean. 

The tubes are of seamless brass 
and all the other material and work- 
manship is ot the highest quality. 


We guarantee to heat the feed- 
water to the boiling point with the 


exhaust steam without causing back 
pressure with our Standard Heater. 

We will pay freight and cartage 
both ways if the Otis Heater fails to 
you perfect satisfaction. 

When you buy a heater, buy the 
best, it will pay you in_ efficiency, 
durability and contentment. 

WRITE FOR OUR BOOKLET 


Stewart Heater Co. 


11 Norfolk Avenue 


BUFFALO, N. Y. 

















FLOOR LINE 
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When Boilers are scaled, they call for - 
When Boilers are pitting, they call for - Dearborn 
When Boilers are corroding, they call for - 


When Steam Joints leak, they call for  - Dearborn 


When Boilers prime and foam, they call for 
When Engine Cylinders are hard to lubricate, 1) l) 
too much water in the steam—call for - GdI Of Il 


. Stands for the Scientific Water 
Treatment, made to suit the 
analysis of each water sent us. 


‘DEARBORN ” stands for Treatment that does just 


what you want it to do. 


66 DE ARBORN ” stands for the Treatment that is so 


thoroughly condensed that you are neither 
buying nor paying freight on water. 


‘DEARBORN ” stands for the Treatment that absolutely 


cannot be injurious to heaters, feed pump, 
piping, boilers or steam connections. 


The nature of practically all waters necessitates your using some- 
thing; if you will find out what all others have done, then 
investigate what this Company is doing, you will without question, 
adopt DEARBORN WATER TREATMENT in your Boilers as 


a permanent solution of the problem. 


DEARBORN ORUG AND CHEMICAL WORKS 


WM. H. EDGAR, President ROBT. F. CARR, Vice-Pres. and Gen. Mar. 
CHAS. M. EDDY. Sec. and Treas WM. 8B. McVICKER, 2d. Vice-Pres. and East Mor. 


LABORATORIES AND WORKS, CHICAGO 


NEW YORK ‘ a rod sey. Vere) 
Philadelphia Office :—The Bo 
299 Broadway urS® 227-234 Postal Telegraph Bldg. 
BRANCH OFFICES 


BOSTON, Oliver Building ATLANTA, Prudential Bullding SALT LAKE CITY, Dooly Block 
PITTSBURG, House Building ST. LOUIS, Security Building SAN FRANCISCO, 115 Davis Street 
BUFFALO. Morgan Building KANSAS CITY, New York Lifa Building LOS ANGELES, 307 W. Los Angeles Street 
CINCINNATI. Union Trust Building ST. PAUL, 1237 Lincoln Avenue HONOLULU, 42 Queen Street 

DETROIT. Majestic Buiddin DENVER. Boston Block HAVANA, CUBA, 
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THERE ARE MORE 


Compound Separators 


used in boilers than all others. 












Feed 


WATER 





They insure dry steam, and protect your engine from water. 
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91 Liberty Street, NEW YORK 


Berryman 


Water Heaters and 
Purifiers 
TUBE AND STEAM TUBE 


Cast Iron or Steel Shells. ‘* U** Shaped Seamless 


Drawn Brass Tubes. 


™ _ We Build Heaters for every Purpose and Condition 


: fe THE KELLEY PATENT 
et 8) Improved Berryman Water Tube, Feed Water 


Heater and Purifier 




















Compound Separator 





Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 

















The Kutztown Foundry and Machine Co. 















Green and Columbia Sts. 





I Can’Teach 
You The 
Indicator 


and in connection with the thorough 


course of instruction which is given by mail, I 
can supply you with a fine 


of all further 


Indicator Free pene 


asics e 7 yo Indicator, Reducing Wheel or Planimetor, 
on’t fail to write me and in addition to enne ca ogue, you will re- 
KUTZTOWN, PENNA. ceive a neat premium which you will find useful. 
Philadelphia Office: Fidelity Building, Broad afove Arch Street. Address A. C. LIPPINCOTT, ee Manever 
’ . J. 

















The Patterson Steam 
Specialties 










THE PATTERSON-BERRYMAN FEED THE PATTERSON BELT PUMP 

; WATER HEATER AND PURIFIER is much more economical than a 
will heat the feed water for your —_— steam pump, for the extra power 
boilers to almost boiling temper- _from the shafting required to run 
ature without back pressure. it is hardly noticed. A steel ball 






It is easy to clean any time, and socket joint is used between 
as the inside of the heater can be the connecting rod and plunger. 
reached without disconnecting This joint is easily tightened, 
the heavy exhaust pipes. thus avoiding the pounding 

The price and trial offer will sometimes heard in other pumps. 
please you. The prices are right. 
















THE PATTERSON EXHAUST PIPE THE PATTERSON STEAM SEPARATOR 
HEAD AND OIL EXTRACTOR 


removes the oil and water from | is guaranteed to give satisfaction 
the exhaust steam. saves the | to the user. 

roofs and prevents complaints In doing its work a separator 
from the neighbors. There are must get very dirty. The hand- 
no useless baflle plates to create hole makes the Patterson easy to 
back pressure. Try one in your clean. Sold on trial at a reason- 
plant at our expense. ble price. 


Frank L. Patterson & Co. 


24 CORTLANDT ST., NEW YORK 
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Is ‘There An Excessive 
Drop In Pressure Between 
Your Boiler And Engine? 


mr We recommend the Cochrane 
Pics. tig ao ‘ Receiver Separators for just such cases. 
‘ a mee Because of the large receiver or storage 

capacity of these Separators, the flow 

(i EAN R of steam through the steam main is 
Ik made practically continuous, instead of 

if somalia being stopped and started every time 
a the engine valves open and close. The 
The Gleaner represents the acme of per- Receiver Separator is therefore prac- 
fection in feed water heating. tically a reservoir holding a supply of 
THE steam under full pressure close to the 


Davis Triplex Power Pump gt Cochrane Receiver Sep- 


is a perfect type of the vertical triplex belt 


: arators are fully as efficient as our other Cochrane 
driven pump. 


Separators so that you also get the economy of dry 
steam in your engines, as well as protection against 
sudden flushes of water. Send for our Catalog 16-S. 


MANUFACTURERS OF 
The “Berryman” Feed Water Heater 
and Purifier. 


I. B. DAVIS & SON, HARTFORD, CONN. 


WRITE FOR CATALOGUE, ETC., TO 


THOS. McADOO, 125 nN. ath st, Phitadeipnia 


HARRISON SAFETY BOILER WORKS 
3144 N. 17th St. PHILADELPHIA, PA. 
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PAS S 


INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 835, Scranton, Pa. 


Send booklet ‘‘roor Stories of Success,’’ and pass the 
undersigned to a full understanding of how 
he (or she) can qualify for a larger salary in 
the position before which is marked X. 


The American Standard 
Copper Coil Feed Water Heater 


Simplicity! 
Strength! 
Economy! 





Mechanical Engineer Civil Engineer 
Mechanical Drafts. Bridge Engineer 
Machine Designer Locomotive Engineer 


HARTFORD 





A Money Saver! 


It gives so little trouble that 
one of our customers, who has 
used one for three years, had 
forgotten that he had it when we 
asked him the other day how it 
was doing. He called in the 
engineer, who said it hadn't 
been touched since it was put in 
and was still heating the water 
to 210 degrees. 


THAT.S THE KIND OF A HEATER 
YOU WANT. 


Write for Catalogue 
No. 100 P 


The Whitlock Coil Pipe Co. 


CONNECTICUT 


Foreman Machinist 
Electrical Engineer 
Municipal Engineer 


Air-Brake Inspector 
Surveyor 
Mining Engineer 











Chemist Architect 
lectrician Bookkeeper 
Stationary Engineer Stenographer 

Marine Engineer Ad Writer 














Name _ 


St. & No. 
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City State 
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The Pass toa Larger Salary 


Have you ever stopped to consider what the above coupon is worth 
to you? Have you ever reasoned that it is the offer of the Largest 
Educational Institution in the World that has had 14 years’ experience in 
qualifying tens of thousands of people for better positions and increased 
earnings, to help YOU obtain a better position and a larger salary? 

A coupon like the above has proved the pass to a larger salary, a 
better position, and increased happiness and prosperity to over 100,000 
people, who are living proofs that we can do all we say. If you so 
wish, we can give you their names and addresses and you can ascertain 
from them the truth of our statements. 

If YOU really want to better yourself, the I. C.S. can and will help 
you, no matter how poor your circumstances are; no matter how 
young or how old you are; how scant your education may be. Notime 
lost from your present work. No booksto buy. Pay onterms youcan 
afford. If you realize the worth of this coupon, mark it and mail 
it to the Schools. It puts you under no obligation to do this. It is 
simply a free way to find out how to make a success of your life. 


USE YOUR PASS NOW 
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Sweet's 
Separators 


When considering 'the Sep- 
arator subject, please let us 
send our catalog and blue 
prints; look up the dimensions, 
weights and proved efficiencies 
of our machine, compare them 
with others and see if we don’t 
fi furnish the most for the 
money; then consider the plan and finish of our 
separators ; see if the plan is such that you think it 
will give the results claimed. Made in all styles, 
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for steam or oil. 
SEND FOR CATALOG. ALL STYLES. 









Direct Separator Co. 





Syracuse ot New York | 
SALES AGENT | 
A. D. HEYL, 42 North 16th Street, Philadelphia, Pa. 











220 Marcellus Street | 


THE STRATTON 
Steam Separator 


Will deliver Dry Steam 
to. your engine under any and 
all conditions, no matter how 
long your steam pipe or how 
much your boilers may prime. 

Separation takes place by 
the action of’ centrifugal force 
imparted to the steam. The 
large capacity not only provides 
for a sudden influx of water but 
forms a reservoir of steam which 
equalizes the pressure between 
boiler and engine, thereby 
increases the power and stops 
the vibration of steam pipes; a 
separator of small capacity is 
worse than useless, it is harmful. 


SEND FOR CATALOGUE 


The Goubert Mfg. Co. 


85 Liberty Street, 
WORKS BAYONNE, N. J. 


NEW YORK 
























McKNIGHT RECEIVER AND OIL SEPARATOR 


Let us send you our circular. It tells how we handle the condensation 


No Heating System Is Complete 
UNTIL IT IS EQUIPPED WITH THE 




























from the heating !system and the discharge from the steam traps, and 
separates every particle of oil and grease from the condensation leaving 
pure clean water to be used over again. It will improve the entire system 
and will save many times its cost in water, oil, fuel and satisfaction. It 
will pay you to investigate it. 


WRITE TODAY FOR DESCRIPTIVE CIRCULAR 


WALTER J. McKNIGHT 


179 WASHINGTON ST. BUFFALO, N. Y. 
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PATENTED JAN. 10, 1905 














Wheeler-Mullan 


HIGH VACUUM 


APPARATUS 


C. H. WHEELER Improved Surface Con- 
denser with Mullan Suction Valveless Air Pump. 


C. H. Wheeler savuracturinc Co, 


HEAD OFFICE AND WORKS 
PHILADELPHIA 


26 Cortlandt St. , 151 Tremont St. 184 Washington St. 
NEW YORK SAN FRANCISCO CHICAGO 
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The Acton Steam The National 
Separator andOil Extractor; | Feeg-Water Heater 


This Separator represents the latest and 
most valuable improvements yet discovered. 2,500,000 Horse Power in Daily Use 
It will take out 95 per cent. of the oil and 
condensation. The principal characteristics 


The only Separator that can be cleaned. ap 
Take off the top, remove the basket, clean of these heaters are Simplicity, 


it, replace it and you have a new Separator. sen 3 Cheapness, Reliability and 
WRITE ME. ae Effectiveness, and full amount 


JOHN ACTON << eager 
118 John St., _ Brooklyn, N. Y. of heating surface in every 
heater. 

















= vk Supplies Water to the 
Baum Separator ae Boiler at 212° F. 


For Live and Exhaust Steam We manufacture the Original and 
RESULTS GUARANTEED 
Repeat orders are the best evidence Only Genuine First-Class Coil 


a The Nationa Feed-Water Heaters 


Sn fen Eonaenn We Also Manufacture All Kinds of Coils in Iron, Brass 
much pleased with the results 
we are getting from it,” writes and Copper Pipe 
Soaan —_" — Senn Catalogue and Prices on Application. 
ors for several years. 
Write for further information be- Manufactured and So d Only. by 


Sale AE THE NATIONAL PIPE-BENDING CO. 


“tina's ol'temce” The Baum Separatorand | tam | | 157 Lloyd St. NEW HAVEN CONN. 























JAMES GEMMEL 


THE GEMMEL orth sen a aor 
PATENT BOILER 


This Vertical Boiler possesses all the advantages of 
a Horizontal Boiler and none of its expensive 
disadvantages. 

It requires only small floor space. It requires no 
expensive setting. It affords a natural path for the 
flue gases, and is a rapid steamer. 

Its improved construction guarantees rapid circula- 
tion, and the highest degree of efficiency. 


WRITE FOR ILLUSTRATED CIRCULAR AND PRICES 


General Engineering Co. 
764 Swanson St., Philadelphia, Pa. 


ENGINEERS. BOILER MAKERS. 
MACHINE BLACKSMITHING. 


Cylinders of Engines and Pumps Rebored 


Machinery Repairs—in place. Stacks, Tanks and all kinds of 


_ Boiler Work. 
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FRICK COMPANY 


ENGINEERS 
WAYNESBORO, FRANKLIN CO., PA. 


ECLIPSE 
RLISS ENGINES 


Plain Corliss Engines, 
Cross and 
Tandem Compound, 
Vertical 
Corliss Engines. 


Corliss Engines of any 
4 type, 40 to 2000 horse 
~ power, specially adapted 
for electric railway work 
and lighting for factories, 
mills and general work. 
Best regulation and economy guaranteed. Also builders of Steam Boilers. We solicit the 
furnishing of steam plants complete, including everything. Send for our CORLISS 
ENGINE PAMPHLET and list of references. 


ICE MAKING 
AND REFRIGERATING 
MACHINERY 


We furnish complete plants for ice-making and 
refrigeration for Breweries, 
Packing Houses, Cold 
Storage, etc. All refrigee 
«<  fating capacities from 2 to 
* $00 tons; ice-making 
plants from 1 to 1000 tons 
per day. We publish a 
book describing Ice-Make 
ing and Refrigeration, 
which will oe sent to in- 
tending purchasers. 


NEW YORK OFFICE: Taylor| Bldg., 39-41 Cortlandt Street 



















BUCKEYE ENGINE Co. 
SALEM, OHIO, U.S.A. 

























WE are a se Ss 
STEAM ENGINE BUILDERS. 
THE LARGEST LINE OF MODERN ENGINE PATTERNS IN THE WORLD. 
SEND FOR ILLUSTRATED CATALOGUE. 



















“THE BEST PUMP BUIL 
FOR ALL SERVICES 













Finest Mechanical 
Design and Construction 

Material and Work- 
manship first class in 
every respect. 





















SEND FOR CATALOGUE 








141 Broadway, New York 
Boston Office :—30 Oliver Street 








M.T. DAVIDSON 

































There’s no excuse for having trouble with 
your belt lacing if you'll get a 


Belt Lacing 
Machine 


You can lace a 5-inch belt 
in less than three minutes 
and the lacing will cost 
you only one cent. 


Further—belts laced with 
coil wire can be connected 
or disconnected, shortened 
or lengthened in a few 
seconds, 


Isn’t this worth investiga- 
ting? 


Birdsboro Steel Foundry & Machine Co. 


BIRDSBORO, PA. 


Formerly Caled 
Diamond Drill & Machine Co. 


































Put it on your boiler, and give it a good trial for 
a month; if it gives you absolute satisfaction, 
keep it, and pay for it, otherwise send it back at 
our expense, 
















“P,.B.H.” WEIGHT GAUGE COCK 


















There is but ONE renewable part; the special 
metal valve pencil, which lasts for years and can 
be replaced for a few cents, ina minutes time. 
Thousands in use. Absolute satisfaction on 
high pressures, 
















1245 BETZ BUILDING 
PHILADELPHIA 


THE PAUL B. 
HUYETTE CoO., Inc. 


















THE PRACTICAL ENGINEER. 















a” Solve your water problem by installing a 


___ = Garfield Ejector 


Almost anything and everything in the nature of a 
liquid (if not too thick) can be transported from one 
| level to another, or horizontally, almost any distance. 
Factories, mills, mines, quarries, cheese factories, 
tanneries, etc., can readily see the advantage of 
adopting it in preference to a more expensive pump 
as it will in most cases, take its place and be just as effective and 
satisfactory. It is lighter and stronger, is not subject to derange- 
ment, and is always in working order. 


WHAT USERS SAY OF THEM :— 


The Ohio Injector Co., Green Bay, Va., Dec. 16, 1905 
Wadsworth, Ohio 


— senna | 
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DELIVERY 
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Gentlemen :— 

Wo have been using two No. 3 Garfield Ejectors for about twelve 
months with perfect satisfaction. One of these ejectors has a lift of 24 ft. and 
elevates 20 ft. under 50 lbs. pressure. 

We have never had an occasion to put one to a very severe test but would 
have no hesitancy in doing so. When we want water weturn on steam 
** slightly’? and get it at once. Very respectfully yours, 

Hensel & Kauffman. 



















We also manufacture Injectors, Lubricators, Oil Cups, etc., for 
stationary and locomotive service. If you have injector troubles, write 
us. Wecan help you out. Catalogue free. 


Ihe Ohio Injector Company 
WADSWORTH, OHIO 
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It is a distinctive feature of the U.S. 
Automatic Injector, and has these 
special and exclusive advantages :— 
1—It drains the Injector when not in use, 
and thus prevents freezing. 
2—By leaving it open you can start Injector 
even though the check-valve leaks. This 
is impossible without the Drip-Cock, 
3—By opening Drip-Cock you can start 
with lower steam. 
4—By leaving it open, when not in use, it 
prevents suction of pipe from getting 
hot, or jet from ‘‘ liming fup’’ when 
steam or check-valve leaks. 
5—It enables you to take hot water out of a 
hot suction pipe on a long lift. 
6—It is always handy for drawing hot water for any 
purpose when injector is working. 
Write for the Engineer’s Red Book. You need it and 
we will send it free on request. 


American Injector Co. 2&7 2°." 
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Engineers 
Insist on 








Water Gages; Gage Cocks, 0il 
and Grease Cups, Ejectors, 
Oil Pumps, etc., made by the 


INJECTOR @ 


| DETROIT, MICH. 
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There is one, and only one, braided packing—one, and only one, packing with a gum core or center—after which all 
others have been patterned, of which all others are imitations and nothing more. 


“EMPIRE” 


Gum Core Packing, invented by the late William M. Canfield, was the only gum core packing on the market in 1866, 
and it is still the best. 

Why try to persuade yourself that other packings are, as claimed, ““as good as ‘Empire 
“Empire ” in the first place? Don’t let your supply dealer give you any other. 







7”7? . Why not get the genuine 









This trade-mark is stamped in red on every few 
feet of the genuine ‘‘Empire’’. It is your 
protection against imitation and inferiority— 
look for it and be on the safe side. 


MADE ONLY BY THE 


CANFIELD MFG. CO., Ltd. 


PHILADELPHIA 


and sold by all first-class dealers in Mill, En- , 
gineer and Mining Supplies in all parts of 
the world. 


100 Ice Plants *."" 


Brown Core Scale 


Use The Just Mechanical Boiler Cleaner jn your Boiler? 
We will show you Why at our expense 
WE CAN CURE IT Send for Descriptive Matter WE CAN CURE IT 
































Do you have a 




















in your Ice? 














Do Not Spoil Your Output With Boiler Compound 


ya 

















The Just Mechanical 
Boiler Cleaner will clean 
TE Bee ee eet rtercag teas Pe: 

eeee, | Lee sees oe clean your ice of discolora- 





We guarantee that you can 
run an entire season without 
shut down to clean boilers, 
when the Just Cleaner is [ 
















used. tion and 
Others Do It Bad Taste 
Why Not You and will keep right on doing 
No trouble. it as long as your plant is 
in operation. 








No yearly compound bills. 
No burnt tubes or sheets. 





Give Us a Chance 
To Prove It 


Just Manufacturing Company, Morena ER: 






TRY US 
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A Perfect Boiler Cleaner 








THE ONLY BOILER CLEANER THAT HAS A FLOATING SKIMMER 


The old way of permitting a boiler to accumulate The FLOATING SKIMMER is always at the 
heavy scale and then purging it with chemicals is water level and always working to its full capacity. 
rapidly being replaced by tte BUCKEYE AUTO- The Buckeye is the only boiler cleaner with a floating 
MATIC BOILER SKIMMER which keeps the skimmer and therefore the only one that removes the 
boilers clean all the time and capable of developing impurities all the time. 

their full capacity at all times with a minimum of It is the cheapest known method of cleaning boilers. 
fuel. It removes all the impurities from the water First cost is only cost. It pays for itself in a few 
and deposits them in the filter, from which the pure months and then saves money every minute. 

water is returned to the boiler still hot, leaving the Write us today stating number of boilers with. 
refuse in the filter to be blown off at the pleasure of capacity of each and we will tell you the exact cost of 
the engineer. keeping them clean. 


We Install Them On Trial. Our Big Catalogue Is Free. 


The Buckeye Boiler Skimmer Co., 
COLBURN AVENUE, TOLEDO, OHIO 
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OANIEL W.PEORICH. L.B FuaynRpers, WN GIT) Ey WiBRES,. SoleMskers of 


MORRIS C.CONDON 
a4 CYLINDER PACKING. 


— james HB. UNnpEwooms. Oe, 


Cen eRvu, Mages, 


1025 HAMILTON STREET PHILADELPHIA, PA. 
























Repairs to Steam Engines, Steam 
Pumps and other Power Plant 
Equipment is our Specialty. 


If your engine or pump breaks down, day or night, no matter what the conditions are, or where 
you are located, send for us. We have the largest force of expert mechanics and the largest 
assortment of special repair tools and machinery to be found anywhere in North America. 
We send the men and the tools and the machines direct to the job. You don’t need to 
dismantle your heavy engines and pumps, we do the work on the spot. 

But don’t wait until your engine breaks down. An ounce of prevention is better than a pound 
of cure, let us keep your plant in repair all the time, the saving in fuel will more than pay you. 
We rebore cylinders of any size in position and we have a special machine for 











reseating valves in position. 






SOME OF OUR OTHER SPECIALTIES 


Dynamo Commutators Turned Off Without Removal. 
Builders of Dash Pots. 






Gear Cutting, Internal and External. 


Ice Machine Repairs a Specialty. 
Sole Agents for St. John Self-Adjusting Cylinder Packing. Portable Planer for Facing Off all Sizes of Hammer Blocks 


Crank-Shaft Journals of all sizes turned off without removal. in position. All kinds of Steam Hammer Repairs. 
Send for our Book of Useful Hints for Engineers. Blacksmithing. Steam Power Hammer. 
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No Packing 
Can Eqaul 


Some packings have self-lubricating qualities of a high order—others will pack a scored or 
bent rod satisfactorily—and still others maintain their elasticity toa marked degree—but 
P. P. P. has all these qualities—and more—it has an individual method of absolutely 
avoiding unnecessary friction! As friction is the “GREAT DESTROYER ” of 
Packings, the value of P. P. P. over other packings is apparent. 

Just the other day the Engineer of a large Printing Press in Omaha wrote us, that, 
being bothered with solid packings which wouldn’t last six weeks, he packed with P.P.P. 
and six months later there were no signs of wear or leakage. 

And a Carpet Compary in Lowell, Mass., wrote that P. P. P. had cut 50 per cent. 
off their packing bill and the same amount off their repair bill, These are not exceptianal 
instances; nearly every day we receive just such letters. 

It is Friction that wears out the Common Packing—it is Friction that makes the big 
repair bills—and it is P. P. P. that prevents Friction! 

Today—before you forget—drop us a postal for that special booklet on P. P. P. It’s 
worth reading twice. Address Dept. “‘E”’. 


CAUTION—The remarkable success of « 
P. P. P, has brought out many imita- k R bb € 

tions which unscrupulous makers claim Qua er ity U wt § O. 
have the fine qualities of P. P. P. We 
caution you against these imitations ! To 


obtain these qualities you must insist on P H j 9 A D ELP H I A, P A. 


the original and only genuine P. P. P. 
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Larkin’s 
Self- 
Lubricating 
Metallic 
Packing 


is the easiest packing ever made to fit into a stuff- 





ing box, and also the easiest to take out. It can be 
taken out and put back a dozen times and will be just 
as good the last time as the first. But you will not 
need to take it out. It will last as long as your engine, 
and will hold the highest pressures. It is the best pack- 


ing of the century. 


SOLD ON A GUARANTEE. ASK FOR BOOK. 


Pennsylvania Electrical& Railway Supply Co. 


General Sales Agents 


PITTSBURGH, PA., U. S. A. 


THE HOLLAND COMPANY, Chicago, III. 
W. B. BEAMER, Beaumont, Texas. 

A. H. TRUAX, Ripley, Tenn. 

W.J. SHIVERS, Macon, Ga. 

C. M. BLAIR, Tidioute, Pa. 


San Francisco, Cal., and Denver, Colo. 


E. A. KNOWLTON, Boston, Mass. 
G. $. GRANNIS, New Haven, Conn. 
A. E. WILLSON, Indianapolis, Ind. 

W. S. MALONE, Lisbon, Ohio. 

A. $tC. DUNSTAN, Auburn, Ala. J. D. HOLDERMAN, Somerset, Ky. 

JUST MFG. CO. Philadelphia, Pa. G. A. HOSMER, Buffalo, N. Y. 

WILLIAM MARTIN, 10 Barclay Street, New York, N. Y. 














The GREATEST STOKER 


.& 
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Le Of 


N 
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The Boiler Room shown above is equipped 
with Wetzel Mechanical Stokers which are 
saving $957.00 a month in labor, and over ten 
per cent. of fuel. Thirteen consecutive orders 
from one company attest its value. 


WRITE FOR CATALOGUE AND COMPLETE INFORMATION 


The Wetzel 
Mechanical Stoker Co. 
147 East State Street, TRENTON, N. J. 








The Wilkinson Automatic Stoker 


will Abolish the Smoke Nuisance 
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It feeds the fuel automatically, constantly 

and in small quantities as required; every 
particle of the fuel is burned. 

Hundreds of Wilkinson Stokers are 

in operation in all parts of this and 

foreign countries, all of which are 

producing highly satisfac- 

tory results. If you have 

never investigated the ad- 

vantages of this splendid 

and highly efficient Stoker 

write us for Catalogue and 
full information. 


= WILKINSON MFG. CO. 
BRIDGEPORT 
Montgomery County, Pa. 
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Keystone Grease 


The World’s Greatest Lubricant 


FREE 


CAN—CUP—CAP 


We leave it to you to compare any oil, grease or lubricating compound in the 
world with KEYSTONE GREASE. 

We want to let you see for yourself, that one pound of KEYSTONE GREASE 
will lubricate better and last longer than 3 to 4 pounds of any other grease or 4 to 6 
gallons of high grade oil ; and for this reason we will send FREE— (no charge now or 
afterward) to any engineer who will send us his name and business address, a large 
sample Can of Keystone Grease, a Heavy Brass Grease Cup, and an Engineer’s Cap 
express paid; all we ask is for you to test KEYSTONE GREASE and to test it 
thoroughly. Also send us size of tap in which cup is to .be used, H. P. of engine, 
and R. P. M. 








Keystone Lubricating Co. 


DEPT. F. 


PHILADELPHIA, PA., U. S. A. 
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Regrinding Valves 


Standard Among Steam Users For Half A Century. 


72 













No Additional Parts Required To Repair 
Them When Worn. 


A Few Minutes Spent In Reprinding And They 
Are As Good As New. 


If Your Local Dealer Cannot Furnish them, Notify us 


THE LUNKENHEIMER COMPANY 


Largest Manufacturers of High-Grade Engineering Specialties in the World. 


General Offices & works CINCINNATI, OHIO. U. S. A. 


New York, 26 Cortlandt Street. 
BRANCHES : “London, S' E. 35 Great Dover Street. 





Globe and Gate Valves, Lubricators, Injec 
OPE. 


We Manufacture Complete Line “= ss ‘and Iro 
Whistles war tale a nd Relief Valve , Cocks, Etc. 








Did It Ever Occur To You Why 


Nonpareil Cork 


For Pipe Covering or Cold Storage Insulation is so much 
more efficient than other Materials. 
It contains no foreign bind, such as pitch, asphalt and shellac, 


which reduces the efficiency. 
In “ NONPAREIL ” the NATURAL GUM OF THE 
CORK only is the binder. 





















JOHN R. LIVEZEY Nonpareil JOHN ‘R. LIVEZEY 
1936 Sansom Street Cork Works 612 E. St., N. W. Washington, D.C. 


PHILADELPHI A, PA. 105 Hudson Street NEW YORK L. P. MENCHINE, Mor. 
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LEAD THE PROCESSION 































IVE or six years ago Norristown Coverings were almost unknown outside of our 
immediate locality, now they are known in nearly every steam plant in America 
and used in most of them. Our factories which were formerly of very modest propor- 
tions are now among the largest of their class to be found anywhere and our output 
grows larger and still larger every month. 

There must be some good reason tor this remarkable growth, and there is. We 
do not need to tell our customers what it is, for they already know, and we do not 
have to tell engineers, for every engineer knows that 
there is but one thing that would cause such a demand 
for any brand of pipe covering and that is Quality. 

If you have never used our high pressure Asbestos 
Magnesia Moulded Covering you ought to test it 
along with some other kind and see its remarkable 
efficiency. Next time you need covering in your 
plant, write us and let us tell you more about it and 





quote you prices. 

We also made an extensive line of special coverings for low steam pressures, 
hot water, cold water, brine pipes, etc. Also a full line of felt, hair felt, asbestos 
air cell, corrugated paper coverings and mineral wool. 

When any part of your plant needs covering, write us full particulars and we 
will send you an exact estimate of cost. Our prices are the lowest. Send for Catalog. 





Norristown Covering Company 


NORRISTOWN, PA. 


TELEPHONE CONNECTIONS 
BRANCHES 


BOSTON NEW YORK PHILADELPHIA BALTIMORE 
PITTSBURGH ATLANTA CHICAGO 
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Kick. trouble through the window. 

Bad packing is the engineer’s worse enemy. 
Try “COBBS” Piston Packing and 
“INDESTRUCTIBLE” Sheet Packing, and 
stop your kicking. 
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MANUFACTURED AND PATENTED BY 


New York Belting and Packing Co., Lid. 
91-93 Chambers Street, New York 


BRANCHES 
Philadelphia, 724 Chestnut Street Indianapolis, 229 S. Meridian Street Buffalo, 600 Prudential Building 
Chicago, 150 Lake Street St. Louis, 218 Chestnut Street Pittsburgh, 528 Park Building 
San Francisco, 605 Mission Street Baltimore, 114 W. Baltimore Street Spokane, Washington, 163 S. Lincoln St, 


Boston, 232 Summer Street 

















